


JPRS-UHR-84-009 


11 May 1984 


USSR Report 


HUMAN RESOURCES 





[FBIS| FOREIGN BROADCAST INFORMATION SERVICE 











NOTE 


JPRS publications contain information primarily from foreign newspapers, 
periodicals and books, but also from news agency transmissions and broad- 
casts. Materials from foreign-language sources are translated; those 
from English-language sources are transcribed or reprinted, with the 
original phrasing and other characteristics retained. 


Headlines, editorial reports, and material enclosed in brackets [] are 
supplied by JPRS. Processing indicators such as [Text] or [Excerpt] in 
the first line of each item, or following the last line of a brief, 
indicate how the original information was processed. Where no processing 
indicator is given, the information was summarized or extracted. 


Unfamiliar names rendered phonetically or transliterated are enclosed in 
parentheses. Words or names preceded by a question mark and enclosed in 
parentheses were not clear in the original but have been supplied as 
appropriate in context. Other unattributed parenthetical notes within the 
body of an item originate with the source. Times within items are as 
given by source. 


The contents of this publication in no way represent the policies, views 
or attitudes of the U.S. Government. 


PROCUREMENT OF PUBLICATIONS 


JPRS publications may be ordered from the National Technical Information 
Service (NTIS), Springfield, Virginia 22161. In ordering, it is recom- 
mended that the JPRS number, title, date and author, if applicable, of 
publication be cited. 


Current JPRS publications are announced in Government Reports Announcements 
issued semimonthly by the NTIS, and are listed in the Monthly Catalog of 
U.S. Government Publications issued by the Superintendent of Documents, U.S. 
Government Printing Office, Washington, D.C. 20402. 











Correspondence pertaining to matters other than procurement may be addressed 
to Joint Publications Research Service, 1000 North Glebe Road, Arlington, 
Virginia 22201. 





Soviet books and journal articles displaying a copyright 
notice are reproduced and sold by NTIS with permission of 
the copyright agency of the Soviet Union. Permission for 
further reproduction must be obtained from copyright owner. 

















JPRS-UHR- 84-009 


11 May 1984 


USSR REPORT 
HUMAN RESOURCES 


CONTENTS 
LABOR 
Farm Labor Official Cites Model Kolkhoz Operation 
(R. Bogdan-Blakitnyi; EKONOMICHESKAYA GAZETA, No 48, 
Bee GOP bosses ocscses 5b065656005686600060 006068 Tre TTCTTT TT 1 
Improvement in Labor Productivity Calculation Sought 
(A. Nikishin; EKONOMIKA SEL'SKOGO KHOZYAYSTVA, No 12, 
BD GP 0665 000b060b55.660065056500006660005650060060000608 5 
Measuring of Professional Work Performance Described 
(V. Palitsyn; SOTSIALISTICHESKIY TRUD, No 1, Jan 84) .... 10 
Robotics Impact on Labor Productivity Examined 
(F. Mikhaylov; SOTSIALISTICHESKIY TRUD, No 1, Jan 84) ... 23 
Economists Review Book on Agricultural Manpower 
(B. Gershkovich, Yu. Davydov; EKONOMICHESKIYE NAUKI, 
MS 32, BSC GE) sccccceoses $00060.00606000060000000660000608 29 
EDUCATION 


Direction, Quality of Engineer Training Debated 
(IZVESTIYA, various dates; SOVETSKAYA ROSSIYA, 
CWEEBSUS GRCOS) coccccccscecsccccsoescoccore bn 0006000066008 34 


Fngineer Training Problems Discussed, 

by B. Koltovoy, et al. 
Problems of Engineering Profession, 

by V. Soldatenko 
Improve Quality of Engineers, by V. Anokhin 
Solomentsev on Future Requirements, 

Yu. M. Solomentsev Interview 
Computer Training of Engineers, by L. Gladysheva 
Training by Scientific Methods, by A. Nikitenko 
Tomsk Experience in Training, by A. Chernenko 
Engineer's Role in Production, by L. Kazakov 


— [USSR - III - 38c] 








LABOR 


FARM LABOR OFFICIAL CITES MODEL KOLKHOZ OPERATION 
Moscow EKONOMICHESKAYA GAZETA in Russion No 48, Nov 83 p 16 


{Article by R. Bogdan-Blakitnyi, deputy directur Main Administration for Labor 
and Social Problems, USSR Ministry of Agriculture, “Production Grows - Pay 
Increases" ] 


{Text] At one of the commission meetings of the Presidium of the USSR Council 
of Ministers regarding questions of the agro-industrial complex, the experiment 
of the Kirov Belozerskii kolkhoz, in the Kherson Oblast, was discussed from the 
standpoint of material stimulation to production. The commission approved this 
experiment and recommended its wide dissemination. The forms of labor organi- 
zation and how incentives act in this economy are related in the material 
published below. 


After conducting a thorough intra-economic specialization, three production 
areas were established in the kolkhoz. The first one is involved in grain pro- 
duction. The second, in fodder cultivation, stock-piling and storage; all 
animal husbandry is concentrated here. The third production area deals with 
vegetable, fruit and grape cultivation. 


Service subdivisions are centralized in the kolkhoz: garage, workshop, sub- 
divisions for the mechanization of iabor-intensive processes in animal husbandry 
and for land reclamation work. The kolkhoz accomplishes technical repairs, 
construction, con’reying of mineral fertilizers and herbicides, as well as mixed 
fodder by means of its own forces. 


How Labor Is Organized 


The basic form of labor organization in agricultural production is the brigade. 
For vegetable growing, teams are organized within the brigade structure. Each 
subdivision has the necessary means of production and a permanent staff of 

kolkhoz members. Every 42 productive individuals are converted into an intra- 
economic team headed by specialists with higher or secondary special education. 


Thanks to the rational organization of production, the introduction of scien- 
tific achievements and advanced economic experience have yielded high field crop 
and livestock productivity. It suffices to say that if, in the 8th five-year 
plan, the average amount of grain obtained per hectare was 29.5 quintals, it was 








41 quintals in the 10th five-year plan and 63 quintals under irrigation. Almost 
600 quintals of vegetables are obtained, which is far higher than the average 
regional index. A very great root plant fodder harvest is obtained here, as 
well as silage corn and lucerne. The average milk yield from cows reaches 

4.333 kg. and the animals attain a weight of 447 kg. Calculating for 100 hec- 
tares of economically significant land, 1,170 quintals of milk and 135 quintals 
of meat are produced, while in the rayon the corresponding figures are 502 and 
87 quintals respectively. 


In the past year, the kolkhoz, on an area of 1,900 hectares, obtained 42.1 
guintals of grain per hectare, including 45 quintals of winter wheet and, under 
irrigation, 65.3 quintals. Sunflowers yielded 24.5, lucerne in hay 140 quintals 
per hectare. A good harvest for all crops was grown this year. 


High production indices were, in many respects, secured as a result of effective 
utilization of irrigated land. In the structure of areas under crops, it 
comprises 29 percent and the kolkhoz obtains about 70 percent of its plant 
products from it. Each hectare of irrigated land yields the kolkhoz 113 quintals 
of fodder units, while dry farming yields 42 quintals. 


Tke growth of field crop and livestock productivity has been assisted by the 
application in the kolkhoz of the intra-economic team, the rational organization 
of labor and effective measures for material and moral interest on the part of 

the kolkhoz members in the end results of their Jabor. The salary in the economy, 
based on the minimal scale tariff rate, is 70 rubles per month. In the course 

of the year, until the products of the kolkhoz memt~rs‘ labor are obtained, those 
members occupied with plant growing are paid according to the volume of work 
fulfillment, while those occupied with animal husbandry are paid according to 

the valuation of products obtained, taking into account their quality, on the 
basis of 125 percent of the tariff fund and the yearly production norm. 


The conditions determined for the payment of supplementary remuneration are 
worked out in the economy with such a calculation in order that they may be as 
Simple as possible and stimulate the increase of agricultural crop productivity 
and the growrh of livestock productivity. 


The Scale of Crop Productivity and Salary 


In the economy, scales of crop productivity (and livestock productivity) and 
wages have been worked out according to supplementary remuneration. Moreover, 
wage rates increase progressively in proportion to the growth of crop and live- 
stock productivity. These scales of productivity and progressively increasing 
wages for output are stable for the five-year plan. 


As an example, we give below supplementary payment scales used in the kolkhoz 
subject to the yield of vegetables and the productivity of a milk herd. 
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Key: 1. Crop productivity, quintals/hectare 
2. Amount of supplement:ary pay for each ruble earned (kopeks) 
3. Milk yield per cow (in kg., translated into basic fat) 
4. Amount of supplementary pay for each ruble earned (kopeks) 
5. For servicing 
6. cows 
7. First-born calves 
8. and more 


The indices of agricultural productivity and the rates of supplementary pay 

once in each five-year plan are revised in proportion to the perfecting of pro- 
duction technology, the introduction of new varieties and changes in other con- 
ditions of production. For example, during the years of the tenth five-year 
plan, kolkhoz members occupied with vegetable cultivation received an additional 
35 kopeks for each ruble of basic salary on a harvest of 400 quintals, while 
now, aS is evident from the scale, such a supplement is added for a vegetable 
yield of 500 quintals. A milkmaid formerly received an additional 40 kopeks for 
each ruble earned on a milk yield of 4,000 kg. per cow per year, while now 

this supplementary amount is added for a milk yield of 4,500 kg. per cow. 


Kolkhoz members who, without valid cause, do not fulfill the labor minimum or 
who violate discipline may be deprived of the right to receive supplementa.y 

pay in part or in whole, according to the decision of the brigade or division 
council. Supplementary pay for division managers, brigadiers and their assis- 
tants is added on in the same manner as for ordinary kolkhoz members, providing 
that self-financing tasks in production output expressed in financial terms are 
fulfilled, costs are lowered and work productivity is increased. Supplementary 
pay is reduced by the percent of labor productivity reduction and production cost 


increase, but not more than by 50 percent. 


The scale of progressively rising wage rates is simple and easily understood by 
the kolkhoz members. By means of its indices, the workers’ labor is objectively 


evaluated. 











In Money and In Kind 


For many years, an operative procedure in the kolkhoz has been payment in kind 
and the sale of products to kolkhoz members, as well as assistance in the active 
participation of all kolkhoz members in voluntary production. From the 
established payment in kind fund, they are given free 0.8 kg. of grain for every 
ruble earned, but not more than one ton per worker. The managers and specialists, 
whose salaries exceed 100 rubles per month, are sold grain at wholesale price. 

In addition, tractor-drivers and machinists are each sold an additional ton of 
grain. 


Milk is given free to the kolkhoz members on the basis of 400 grams for each 
ruble earned, while it is sold to the specialists at 24 kopeks per liter. 
Kolkhoz members who keep livestock and fowl for their own household may each 
buy 500 kg. of root plants, as well as silage and hay, from the kolkhoz board. 
Fruits and vegetables are given out and sold depending upon the fully developed 
crop of the current year. 


The accepted procedure of distribution and sale of products in kind for labor 
permits the kolkhoz members to keep livestock and fowl and satisfy the needs 
of their families for vegetables, fruits and milk. The kolkhoz members supply 
themselves with meat at their own expense. 
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IMPROVEMENT IN LABOR PRODUCTIVITY CALCULATION SOUGHT 
Moscow EKONOMIKA SEL*SKOGO KHOZYAYSTVA in Russian No 12, Dec 83 pp 76-78 
[Article by A. Nikishin] 


[Text] The 26th CPSU Congress set a goal for the current five-year plan to 
increase labor productivity in the country's national economy by 17-20 percent 
and to obtain on this basis not less than 85-90 percent of the growth in the 
national income. During this time average annual production of agricultural 
output will increase by 12-14 percent and labor productivity in the public 
sector by 22-24 percent. 


Labor productivity is connected with the development of all the conditions and 
factors pertaining to the labor process. However, the methodological problems 
of measuring labor productivity in agriculture have not yet been resolved. For 
more accurate measuring of labor productivity it is necessary to know two 
indicators: the volume of output produced and the amount of working time spent 
on its production. 


In plant growing the quality of the product in value terms is determined accord- 
ing to the initially received volume, that is, without taking account of the 
contamination by weed seeds, earth and vegetative residue. Thus, according to 
report data, the volume of grain after final processing is 90-95 percent of 

that initially received. Up to 15 percent of the physical composition of the 
Sugar beets sold to the state consist of earth around the roots and vegetative 
residue. Therefore in calculating the value of the gross output of plant grow- 
ing, the admixtures are computed on the basis of the same price. For this 
reason the established method of calculation contributes to the overstating 

of the value of gross output arid of the level of labor productivity. 


Therefore, in calculating the value of the gross production of plant growing, 
its estimation must be made on the basis of the volume of output after the 

final processing, that is, when it is of a higher quality. "High quality--means 
economizing labor and material resources, the growth of export opportunities 
and in the end, a better, more complete gratification of social needs.,"* 





* Materialy XXV S"yezdaKPSS [Materials on the 25th CPSU Congress], Moscow, 
1976, p 4 








Farms which sell higher quality agricultural products to the state have an 
advantage over farms which sell lower quality products. Hcwever, in deter- 
mining the value of gross production, they find themselves in an identical 
Situation. In order to produce higher quality products, additional expenditures 
of labor (zhivoy trud) and capital (proshlyytrud) are reqcired. For this 

reason it is necessary to consider the quality of the output produced. 


The quality of agricultural output has a quantitative measurement as well. 
Quality indicators differ both by types and by purpose. A considerable part of 
agricultural crops is intended for production purposes. This pertains to bast 
and oil-bearing plants, sugar beets, potatoes, vegetables and others. The merits 
of these products are determined by the content of the substances needed for 
production. With this evaluation of quality, each product has its own special 
feature. It is on this basis that comparable prices per unit of standard output 
should be calculated. 


It is expedient to calculate the value of gross agricultural output taking 
quality into account. For example, output designated for sale to the state 
should be evaluated not on the basis of the actual volume but by the recorded 
volume since in it the quality of this output has already been taken into account. 
Seeds, however, are better computed on the basis of their volume, applying a 
coefficient of economic suitability determined on the basis of data from state 
seed testing laboratories. It is desirable to evaluate output designated for 
livestock feed on the basis of its physical mass using a quality coefficient 
which is defined as the relation of actual protein content of each type of feed 
to the established feed value. Here one must use daca from the chemical analysis 
of the feeds. 


For calculating labor productivity taking into account the working time spent for 
the production of output and for analyzing labor productivity for individual 
sectors, it is expedient to use only direct labor costs. For them, however, 

one cannot establish accurately the connection between labor cost and production 
results. At present the structure of direct labor costs is calculated inaccurate- 
ly. Research conducted at the All-Russian Scientific Research Institute of Labor 
and Administration in Agriculture, has shown that in 50 farms in Tambov Oblast 
direct costs were, on the average, 94 percent of the overall magnitude of the 
inputs of working time attributed to production; in 140 kolkhozes--72 percent 

and in 73 kolkhozes--55 percent. The same expenditure of labor in some cases 

was included in direct costs and in others it was not. The fact is that with 

the development of technical progress the share of indirect labor costs increases 
constantly. For this reason one must consider also the costs connected with 

the administration and servicing of production in calculating the labor pro- 
ductivity level. 


Indirect labor costs include the working time inputs of motor transport workers. 
With the development of technica) progress the portion of motor transport in 

the over-all volume of shipments grows constantly. For this reason motor 
transport workers are direct producers of agricultural output. And their labor 
must be attributed to direct costs, not indirect costs. 











The accounting of the production of output should be made more precise: basic, 
joint products and by-products. Here the correct distribution of labor costs 
by types of output acquires significance. 


At the present time, their distribution is performed by means of standard 
coefficients, but they are insufficient. All labor costs for the production 
of output should be divided into two parts: labor costs dire:t!y connected 
with production of several types of products (from soil preparation to crop 
harvesting) and those attributed to one type of output received (crop harvest- 
ing and its final processing). This makes it necessary to arbitrarily dis- 
tribute only the first part of the labor costs on the basis of specified 
coefficients and to attribute the second part directly to that type of output 
on which it was spent. 


The procedure being suggested for determining the level of labor productivity 
is illustrated using the example of the production of individual types of 
output in the Vostok sovkhoz, Moscow Oblast, according to 1980 data. 


Level of labor productivity 
kilogram/man-hour according 
to the procedure 





Existing Re commended 

Grain 69.5 49.0 
Potatoes 71.3 56.8 
Root vegetables 74.2 65.2 
Perennial grasses 

for hay 124.5 99.0 

green mass 414.6 311.6 

seeds 1.6 1.2 





Consequently, improvement of the procedure for caiculating labor productivity 
in agriculture will permit one to determine more accurately the quantity of 
output produced taking its quality into consideration, and to more fully take 
account of the amount of labor used in its production. This also will make 
it possible to determine more objectively the level of labor productivity 
both in the sectors and in the production of individual crops. At present 
labor sets in motion an ever-growing quantity of means of production in which 
capital is included. Total labor costs for producing a unit of output consist 
of expenditures of labor and capital. Thus productivity is composed of 
expenditures of total (sovokupnyy) labor while the growth of its productivity 
is expressed in the saving of all total labor. 


In USSR agriculture, only labor outlays are taken into account in working time, 
while capital outlay is calculated in value form. Therefore, in determining 
total costs, it is necessary to convert material expenditures given in monetary 
terms into a labor measurement by means of a special procedure. The basis of 





the accounting of the expenditure of total labor in agriculture is the costing 
(proizvodstvennaya kal"kulyatsiya) of production cost. For agriculture, a number 
of procedures have been proposed for calculating the total labor costs, taking 
into account the specific character of this sector. Of all the existing pro- 
cedures for calculating the total labor costs in agriculture, we selected as a 
basis the procedure of Professor Ye. S. Karmaukhova. This procedure is the most 
perfect in theory as well as simple and accessible in practice. In essence she 
recommends using actual data on the production cost of past industrial and 
agricultural capital with their subsequent conversion into a labor measurement. 


In the process of investigating this procedure, several changes were introduce i. 
This is related to the double counting of indirect labor costs. According to this 
procedure they are simultaneously accounted for in the structure of expenditures 
of labor and industrial capital (indirect labor costs are part of the aggregated 
classes of outlays for fuel and lubricants, motor transport, current repair of 
fixed assets--in the form of wages which in the calculation process are not 
removed from the structure of these classes but are attributes to outlays of 
industrial capital). The following changes were introduced into the calculation 
process for this procedure; indirect labor costs (according to the share of 
wages in them) are segregated from the aggregated classes of expenditures (fuel 
ang lubricants, motor transport, current repair of fixed capital); labor cost 
calculations in the classes of expenditures for seed, fertilizer and other 
expenditures are corrected. 


The structure of total labor includes labor costs (direct and indirect) and 
capital outlays. In this connection, the following are segregated in each class 
of the costing of output: indirect labor costs (the labor of workers connected 
with functions of the administration and servicing of production); outlays of 
agricultural capital (seed, feed, organic fertilizers); of industrial capital 
(mineral fertilizers, fuel and lubricants, purchased seeds and feed, machines, 
equipment, etc.). At the same time, calculations of total labor costs are 
carried out in the following order: labor costs are determined from the 

annual report data of farms; after segregating labor inputs from the aggregated 
classes, expenditures of agricultural and industrial capital in value form are 
segregated by classes of expenditures; the obtained value of agricultural 
capital outlays in value form in expenditures for seed are corrected by the 
value of industrial expenditures occurring here; a break-down of outlays for 
fertilizers by their types (mineral and organic), ccrresponding to the outlays 
of industrial and agricultural capital is produced on the basis of established 
proportions using annual report data; on the basis of the interpretation per- 
formed the groups of expenditures of agricultural and industrial capital are 
classified in value form. Then expenditures of agricultural and industrial 
capital are determined in labor measurement. 


The total labor-intensiveness of production, which along with the total amount 
of labor expended for the production of output, perm‘ts one to see the changes 
in its structure is determined on the basis of the data obtained. Total labor 
costs for producing agricultural output are determined on the basis of the 
system developed and are presented in the table. 














Total Labor Intensiveness for the Pruduction of the Outp. c of the Vostok Sovkhoz 
Moscow Oblast, Average man-hours per year 
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___ &rain Potatoes 
Years 1971- 1976- 1971~- 1976- 
1975 __1980 1975 1980 
Total labor expenditures for 
1 quintal of production: 
Labor, total: 3.00 2239 2.54 1.83 
Including, direct: 1.48 1.29 1. 37 1.05 
indirect: 1.52 i lg 1.17 9.75 
Capital. total: 5.64 6.15 6.81 5.92 
Including, agricultural: 1.47 2.21 3.6? 2.94 
industrial: 4.17 3.94 3.14 2.98 
Total labor expenditures for 
l hectare of sowing: 8.64 8.54 9.35 7.75 
Labor, total: 77 58 391 223 
Including, direct: 38 32 il 132 
indirect: 39 26 180 91 
Capital, total: 144 151 908 830 
Including, agricultural: 38 54 451 448 
industrial: 106 97 457 382 


— eee 





As is seen, total labor intensiveness of production dropped. 


Thus, improvement of methodological bases for measuring labor procuctivity in 
agriculture permits one to determine more accurately the quantity of output 
produced taking its quality into account and to account for tota! Labor expendi- 
tures in its production and on this basis to obtain a more accurate idea of the 
nature of the growth of the productivity of labor and of re3erves fcr its 
economy. 


COPYRIGHT: Izdatel'stvo "Kolos", "Ekcnomika sel'skogo khozvaystava’, No 12, 1983 
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MEASURING OF PROFESSIONAL WORK PERFORMANCE DESCRIBED 
Moscow SOTSIALISTICHESKIY TRUD in Russian No 1, Jan 84 pp 43-51 


[Article by V. Palitsyn, department chief of the Belorussian Branch of the 
Scientific Research Institute of Labor and candidate of economic sciences: 
"How to Measure the Work Efficiency of Specialists?” ] 


[Text] There are approximately 30 million specialists with higher and 
secondary educations working in the country at this time. They play an 
important role in speeding up scientific and technical progress, 
intensifying production and increasing its efficiency. Meanwhile, the 
realization of «his huge creative potential requires continual improvement 
in the specialist work stimulation system, based on a very well-rounded 
evaluation of the personal contribution of each one to the total results, 
something which is not simple to do. 


Everyone knows that the method that has been tried most often is that of 
labor standardization, the establishment of norms for work time 

expendec. However, the standardization of labor for specialists is not the 
same thing as setting standards for machine work output or standards for 
servicing equipment. In the case of specialists, most types of work 
demand creativity and research. In this regard, the standardization of 
their labor is based on the use of different methods . Thus, time quotas 
and standards are calculated in many design, planning and scientific 
research jobs; in nonstandard and seldom repeated jobs, number or service 
quotas and number ratios of different categories of employees with 
consideration of production factors (cost of basic production assets, 
volume of production, etc.) are determined. For stable, similar and 
repeatable operations based on an analysis of labor expenditure a wise 
balance of work time and labor intensiveness tables are set up and 
specialist functions are redistributed. 


Each of these methods has its shortcomings, which limits their use in 
practice. Indeed, production standards in planning and design work place 
the specialist in a position where he is interested in finishing a great 
deal of work without showing any creative activity, for he is limited by 

a rigid framework of time quotas. Who needs a large amount of intermediate 
work without good final results? Isn’t this why mountains of projects lie 
around getting stale, stored for the future and then written off as 


10 





obsolete? Here the negative role of rigid norm-setting is evident. It is 
all the more problematic to determine labor expenditure norms for work done 
by scientific associates, functional service specialists, etc. And yet 
there are still many proponents of rigid norm-setting regardless of the 
sphere of human activity. For a while attempts were being made to develop 
rigid norms for scientific associates engaged in theoretical research. 

This undertaking is clearly a hopeless one. 


How then to regulate specialist labor expenditure? There must be norms, 
nevertheless. Work surely must be evaluated. The search for more perfect 
methods of evaluating the work efficiency of specialists is constantly 
going on. it is recommended that professional qualities, work regults and 
production function complexity be evaluated by an expert method. Each 
element of the evaluation is characterized by certain attributes. 
Professional qualities are competence, the ability to accurately organize 
and plar one’s work, awareness of responsibility for work to be done, 
independence and demonstration of initiative, ability to maintain contacts 
with other people, etc. Work results are the quantity and quality of plan 
and above-plan jobs and the observance of fixed periods for their 
completion. Production functions complexity includes novelty and elements 
of creativity, complexity of technological processes, variety of work, 
additional responsibility for work results. 


Professional qualities, w rk results and production function complexity 
are evaluated by a point system. This is how the overall evaluation of 
labor contribution is calculated. The basic shortcoming of this method is 
that it is based on the subjective judgments of experts and not on 
objective systematic recorded data of labor expenditure and results of 
specialist activity. 


Another known method is that of the Pul’sar System, used at the Lvov 
Electron Association. Specialists’ labor is periodically evaluatec there 
according to the following indices: complexity, quantity and quality of 
work, specialist participation in technical creativity, professional 
competence and efficiency, organizational capabilities, executive 

ability, initiative, relationships with colleagues, discipline, 
understanding of principles and sociopolitical activity. An individual 
chart is drawn up for each engineering technical worker, wherein his 
immediate supervisor evaluates the associate’s professional and personal 
qualities according to a 5-point system. Based on the summarized 
evaluations, the top 10 percent of workers are determined, thereby earning a 
transfer to higher responsibilities; 10% of those receiving the.lowest 
evaluations are transferred to a lower position for this reason. An 
economic incentive system is also set up in accordance with the 
evaluations. In the Pul’sar system specialists’ professional and personal 
qualities are once again determined on the basis of expert opinions, in 
particular the immediate supervisor’s. At the present time, systems 

for the supervision of production quality which involve the use of a 
quality coefficient are being used in many enterprises. This is also an 
attempt to give a specific evaluation of work quality to the worker, but 
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quality coefficients basically encompass executive, technological and labor 
discipline. 


Thus, as before the traditional method of evaluation according to skill and 
experience prevails, but how, for example is skill determined? The only 
objective data here are those concerning education and length of service. , 
but they also can give a false representation. Actually, skill depends on 
the education received at the VUZ, experience obtained in the process of 
working, instruction in various specialized classes and independent 
literature study. Even immediately upon graduation from the VUZ, young 
specialists arrive with different skills and different levels of scientific 
and technical knowledge. In the actual work process, the knowledge 
acquired at the VUZ is consolidated and developed or, on the contrary, 
becomes obsolete. Everything depends on what types of stimuli and interest 
there are and, of course, on individual capabilities. 


It can be maintained that a specialist with a higher education and long 
work record will fulfill more complicated functions than a specialist with 
a higher education and a shorter length of service. At the same time, is 
such an assertion always valid? If one specialist’s length of service is 
15 years and another’s is 2 years, then in this case the first one clearly 
has the advantage. However, what if one’s length of service is 15 years, 
another’s is 12 years and a third’s is 10 years? Will a difference such as 
this have an effect on the specialist’s skill? For all practical purposes, 
it will not. 


Thus, one cannot measure the scientific and technical skill level of a 
specialist by education and length of service. What, then, can be used? 
The content of official functions is extremely significant for 
characterizing the skills and scientific and technical level of 
specialists, but how can this content be measured quantitatively? How do 
we compare, for example, the complexity of jobs done by a senior economist 
and a chief economist and by first and second category engineers? Simple 
comparison of the functions allcws one to say that one job is more 
complicated than the other. But to what degree? Comparison of the 
functions does not answer this question. 


All of this has a negative effect on the sociopsychological climate in the 
collective. Indeed it is nractically impossible to fully :-alize the 
principle "From each according to his abilities, to each according to his 
labor.” A subdivision supervisor cannot say specifically how much better 
or worse each specialist worked on that day. 


In practice, the evaluation of specialists’ work for the time being is 
primarily divided into two approaches: on the one hand, a general, very 
rough traditional evaluation based on data concerning education, work 
experience, duties engaged in, expert judgments concerning personal and 
professional qualities and on the other hand rigid norm-setting based on 
division of work into small operations and detailed regulation of 
specialists’ actions. Measurement of the complexity of work, of results 
achieved and personal contribution are missing in the first case, and in 
the second case opportunities for creativity are severely limited. 
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At the Belorussian Branch of the Labor Scientific Research Institute an 
evaluation system was developed allowing sensible regulation of activity 
while leaving enough room for intensive creative research and the 
achievement of good end results. The scientific associates at the institute 
deciced to try it out on themselves so as to be convinced of its 
effectiveness. What is the essence of this method? 


Each specialist fulfills functions established by a qualifications handbook 
for ITR’s [technicians] and employees and by official instructions 
developed to be applicable to production characteristics and work to be 
done. It follows that if work volume is not measured and labor, creative 
and social activity is not evaluated, then a judgment on specialists’ 
activity can be made only according to how they perform their duties. This, 
however is a very primitive evaluation. The important thing is that a 
specialist not be able to get “locked in” to his functions alone. Then his 
skills, scientific and technical level and the development of his creative 
activity would cease to grow. According to the official instructions, 
execution of certain jobs is assigned only to a specialist at a certain 
skill level. As his experience and knowledge accumulate, he oversteps the 
limits of the instructions. An economist gradually masters the functions 
of a senior economist, et<. However, a strictly fixed system of duties and 
corresponding salaries serve as obstructions to the development of 
specialists’ capabilities, since they lack continual interest in 
replenishing their knowledge. This is why individual specialis’s can often 
be observed trying to get higher paying duties for themselves sooner, and 
then they can just “sit tight.” Moreover, the instructions’ requirement to 
do only the indicated job duties does not give specialists the incentive to 
expand their activities and does not interest them in the development of 
interchangeability, plurality of professions, nor collectives in freedom 
from the numbers. Each specialist must become interested in the fact that 
he should not only conscientiously fulfill his owm immediate functions as 
determined by the instructions, but also more complex ones. 


The work of specialists in our branch is characterized by functions ( jobs) 
to be done which are broken down into classes according to the degree of 
complexity. Criteria for the classification of functions (jobs) according 
to complexity were amounts of information to be processed, complexity of 
functions to be fulfilled and the degree to which problems to be solved 
were nonstandard ones (Table 1). The number of classes of complexity is 
determined according to the number of specialist function groups and equals 
5. Specialist function groups are formed according to qualifications, 
salary amounts, and functions and jobs to be done (Table 2). 


In accordance with specialist function groups, functions (jobs) are 
Classified according to increased complexity. Five groups of functions 
(jobs) have been formed. For example, the 2nd class of job complexity has 
the following scope: collection of reference information from routine, 
statistical and bookkeeping reports, filling out forms (interviewing), 
taking care of research objects, preparation of information for computer 
processing, and performing analytical calculations according to a given 
algorithm. 
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Table 1. Principles for Complexity Classification of Functions To 
Be Fulfilled. 
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1. Complexity classes of official functions (jobs) 


2. Technical specialists (lst class) 

3. Specialists (2nd class) 

4. Senior specialists and senior scientific associates (3rd class) 
5. Chief specialists and senior scientiiic associates (4th class) 
6. Chiefs of departments, sectors and laboratories (5th class) 

7. Elements of complexity of functions (jobs) 

8. Amount of information to be processed 

9. Technological complexity of functions (jobs) to be performed 
10. Degree to which problems to be solved are not standard 

ll. Increases from the lst to the 5th class 


In the same manner, other groups of jobs are organized according to 
complexity on the basis of report documents and personal creative plans. 
Analysis makes it possible to identify jobs that belong or do not belong 
within the scope of certain positions, to see how wisely specialists are 
being used in accordance with their skills, how busy they are, and whether 
or not their job placement is correct. This in-depth analysis of work to be 
done makes it possible to devise specific measures to improve personnel 
placement and increase specialist labor efficience. During this period, 
work area inventory and certification are done. 


How does one interest specialists in doing work with a higher degree of 
complexity? To do this their labor must not be evaluated approximately, 
but on the basis of work time expenditure data for specific types of work 
done. This is the reason for calculating complexity coefficients according 
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Table 2. Calculation of the Complexity Coefficient 
For Work To Be Done (Functions) 
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1. Complexity, functions (jobs) group 

Specialist job groups 

Average salary by group (rubles) 

Complexity coefficient 

lst, 2nd, etc. class 

Technical employees 

Specialists 

Senior specialists and junior scientific associates 
Top specialists and senior scientific associates 
Chiefs of departments, sectors and laboratories 
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to every kind of work. This is how it is done. The plan for job salaries 
reflects a varying complexity of work ratio. A predetermined salary 
corresponds to each complexity clas®. ‘imple labor is at the lowest rank 
of complexity. It is expressed in the average salary of senior technicians 
and technic’ane. If the average salaries of all job groups are correlated 
with the average salary of senior technicians and technicians, then it is 
possible in our opinion to express all types of complex labor through 
simple labor. We obtain a table of coefficients which will reflect the 
organization of specialists according to skills, i.e., according to 
potential ability to fulfill tasks of a definite complexity. The 
coefficient of simple labor corresponds to a unit. Values of coefficients 
increase in proportion to increased complexity in work to be done and 
salary increases (Table 2). 


In individual specialist plans for every month, organizational subdivision 
supervisors determine types, amount and time periods for accomplishment of 
work and labor expenditure in man-days, based on a work fulfillment 

calendar graph arranged by subject, enlarged quotas, actual labor 
intensiveness of similar jobs done in past periods and an increase in labor 
productivity due to the use of technical means and enactment of other 
measures. Jobs are allocated taking into consideration education, skill and 
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experience of the specialists. Over the course of a month the specialist 
records in his personal plan the actual periods for meeting quotas, 
above-plan, rush and overtime jobs, and labor expenditure according to 
types of work. The subdivision supervisor inspects the jcbs, determines 
whether they correspond to the requirements of the standards and quotas 
established and records the complexity coefficients for each job. 


Labor with a differing complexity is related to simple labor by multiplying 
labor expenditure in man-days for each type of work by the appropriate 
complexity coefficients. Thus a coefficient-day equal to the average amount 
of simple labor expended in one day by a specialist with the lowest 
qualification is used to express specialist labor expenditure and lahor 
intensiveness. A comlexity coefficient of higher class work is used to 
evaluate rush, above-plan and overtime jobs. When quotas are being met with 
a disruption in standards and established norms, output is decreased by the 
labor expenditure value necessary for eliminating shortcomings or defective 
products. 


For example, in accordance with the scientific research work subject plan, 
the labor resources sector chief determined in the department senior 
economist’s individual plan for June 1983 the types, amount and time 
periods for acccmplishing work and labor expenditure in man-days (see Table 
3). The specialist filled che quota early, using 18 days instead of the 22 
foreseen in the plan. He was entrusted with an additional USSR Goskomtrud 
[State Committee of the USSR Council of Ministers for Labor and Salary] 
rush qucta. When rush quotas are filled, work complexity increases by one 
Class. Because of the overfulfillment of the plan quota and the completion 
of additional rush work, the specialist’s output was not 35.2 (12 X 1.6 + 
10 X 1.6), but 44 (35.2 + 8.8) coefficient-—days. 


Everyone is now interested in early plan completion and in completing 
extra work, more rush jobs and work that is more complicated. A specialist 
tries to raise his qualification and expand the sphere of his activity, 
knowing that this will be counted not in 3-4 years when he is transferred 
to a higher position, but right away. In thie case it does not work to 
hide behind old honors. Prior to the introduction of the new evaluation 
method, specialists tried to avoid extra work; now they themselves come to 
the supervisor requesting to be given more complex and responsible work. 


A fact of no small importance also must be mentioned. Jobs that are 
considered monthly and characterized by complexity coefficients reflect 

only an intermediate result and are determined by output in coefficient-—days. 
But the work of specialists is aimed toward the achievement of a definite 
final goal-—-economy of expenditure by implementing this research, the 
attainment of high economic effect, and a reduction in labor intensiveness 
and product materials intensiveness. How do we sort out individual specialists 
participation from the final results? By using reporting data from past 
years a caiculation is made statistically of normative labor intensivenees 

in coefficient-days of a unit of economic effect as well as a reduction in 
labor intensiveness and materials intensiveness of production (services), 
etc. By using the normative labor intensiveness of a unit of final result, 


, 
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Table 3. Content of Individual Work Plan Of Senior 
Economist I. Petrovich for June 1983 
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Key: [Table 3, preceding page] 


l. Section l, 2 

2. Planned Work 

3. Planned completion periods 

4. Beginning 

5. End 

6. Labor expenditure according to plan (man-—days) 

7. Complexity coefficient 

8. Output (coef ficient-—days) 

9. Subject 3.5.1 

10. Information analysis using grouping and regression method 

ll. Correlation and primary description of results of computer data 
processing 

12. Total 

13. Work completion 

14. Actual work completion periods 

15. Labor expenditure (man-—days) 

1é. Output according to planned labor intensiveness (coef ficient—days) 

17. Subject 3.5.1 Plan Work 

18. Data analyzed using grouping and regression method 

19. Correlated (with primary description) results of computer data 
processing 

20. Extra work 

21. USSR Goskomtrud rush job 

22. Data analyzed and primary description done of results of 
implementation of brigade method of labor organization and labor 
stimulation in subject (complexity class raised due to rush job) 


its total standard labor intensiveness is determined, which is 
then allocated proportionally to the personal contribution (in 
coefficient-days) of specialists. 


In this manner determination is made of the personal contribution of 
specialists to the economy of resources, materials, fuel and electrical 
energy, to the reduction in labor intensiveness and materials intensiveness 
of production and to the achievement of other economic results. In order 
to evaluate the labor of specialists and collectives a single measuring 
device is used--—coefficient days--thanks to which an intrinsic connection 
of individual results with total ones is guaranteed. Specialists’ work is 
evaluated according to their personal achievements, which in turn depends 
on collective ones. 


It is very important to know a specialist’s output per ruble of his salary, 
and this can be calculated by dividing output in coefficient-days into 
annual salary. This is how it becomes clear who worked and how, taking 
into consideration how much he got for it. The opportunity presented 
itself to determine statistically the normative output for each job group 
of workers and to compare it to the actual (Table 4, col.14, 15). Economy, 
work discipline, executive ability and other elements characteristic of a 
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Results of Specialists” Work at Labor Resources 


Table 4. 


1983 


Sector, First Quarter, 
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Key: [Table 4, preceding page] 


No. 

Name 

Function 

Annual salary, in thousands of rubles 
Evaluation of results of specialists” work, in coefficient-—days 
According to labor intensiveness and work complexity 
According to finished results and effect 
Total 

Quality coefficient 

10. With consideration of quality coefficient 
ll. With consideration of salary 

12. According to social activity 

"3. According to total output 

14. Quota in coefficient-—days 

15. Fulfillment of quota, % 

16. Belousov, G. V. 

17. Ivanov, I. I. 

18. Belen’kiy, F. I. 

19. Dedkov, L. M. 

20. Mikhaylovich, V. S. 

21. Ryzhevich, S. T. 

22. Petrovich, I. I. 

23. Volovich, I. P. 

24. Krivich, S. S. 

25. Alekhnovich, G. I. 

26. Struchkova, V. B. 

27. Senior scientific associate 

28. Junior scientific associate 

29. Senior economiet 

30. Economist 

31. Senior technician 

32. Technician 
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specialist’s attitude to his work are reflected in the work quality 
coefficient. In the final analysis, the evaluation of results of their 
work with consideration of salaries is corrected to the work quality 
coefficient (see Table 4, column 9). 


An overall evaluation of work results is used in the certification of 
specialists. The content of jobs to be done, their complexity and their 
conformity to education and skille are analyzed on the basis of individual 
plans. The specialist’s ability to gets results with his labor, his 
economic effectiveness and creative and social activity are determined from 
data of this record of creativity. His participation in socialiat 
competition is kept track of: prizes won within the subdivision (sector, 
laboratory, department) and among specialists in the same profession 
(position). Based on an evaluation of results of specialists’ activity in 
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coefficient days it is possible to apportion bonuses and set salary 
bonuses. 


The approach to the payment of bonuses changes in a radical fashion. 
Everyone known that in practice it is allotted in proportion to salary, 
taking into consideration the work quality coefficient. If this 
coefficient is the same, then it is received in this manner: the higher 
your salary, the more the bonus will be. However, this is not true in 
principle. The bonus should be higher for the person who made the more 
significant contribution to the total result. It is just such a principle 
that is built into the new method. The more and better you do, the more 
you will receive. The bonus is allocated not according to your salary, but 
according to the number of coefficient-days. Because of the bonus, the 
total pay of a specialist with a smell salary can exceed that of 
specialists with high salaries. 


An objective evaluation of labor makes it possible to characterize the work 
of a specialist from various aspects. If he is not fulfilling a quota, 
this means that there are shortcomings in his work. If there is a low 
evaluation characterizing work complexity, then the specialist is either 
fulfilling functions not characteristic for him or working in a relaxed 
fashion. If there is low economic effect, this indicates insufficient 
creative activity on the part of the specialist, and the fruitlessness of 
his work. Analysis of jobs to be done and time spent makes it possible ‘'o 
identify the true reasons for lagging behind. The procedure offers an 
opportunity for getting rid of formalism in competition and wage leveling. 
Previously only winners in the departments were determined, and only those 
who were highly visible. And how were the rest of them working? No one 
knows. Now each associate’s reasons for not meeting quotas are being 
reviewed. Results of labor have become visible. It is possible to see who 
worked and how, who is behind, who is going ahead, who must be kept up 
with. 


The work of departments, sectors (laboratories) and consequently of their 
supervisors is evaluated by implementation of an approved research plan. 
Moreover, collectives are directed toward a reduction in the labor 
intensiveness of work. A work expenditure quota is approved for each type 
of them. Extra work is done as a result of time saved, anda if there is not 
enough work in that place, specialists are released and sent into other 
subdivisions. In addition to this, the work of the structural subdivisions 
is evaluated according to economic effect and other indices. Money 
allocated for bonuses is distributed among structural subdivisions 
according to results achieved, as expressed in coefficient-—days. 


Our branch has been using this method for five years already. In the first 
years of its use the economic effect obtained by implementing the study 
grew from 63,000 rubles to 179,000 rubles. Research periods prior to the 
obtaining of finished results were cut approximately in half. The 
collective began to fulfill its quotas more efficiently. The simplicity 
and universality of the method under discussion has caused a great deal of 
interest. Collectives from a number of industrial enterprises, construction 
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organizations, construction buros and even publishing house workers have 
started to implement it. It is suitable anywhere where the development 
of rigid time quotas is impossible or inappropriate. 


FOOTNOTES 


1. Norm-setting of labor for employees. Procedural instructions. 
Moscow, Labor Scientific Research Institute, 1979. 


2. Procedural recommendations on the evaluation of work qualities and work 
results of enterprise designers and technologists for certification 
and salary fixing. Moscow, Labor Scientific Research Institute, 1979. 


3. WM. I. Skarzhinskiy. “Trud Inzhenera ” [The Work of an Engineer], 
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ROBOTICS IMPACT ON LABOR PRODUCTTVITY EXAMINED 
Moscow SOTSIALISTICHESKIY TRUD in Russian No 1, Jan 84 pp 52-54 


[Article by F. Mikhaylov of the Kazan Finance and Economics Institute: 
"Industrial Robots and Their Impact on Productivity and Conditions of Labor"] 


[Text] Production of industrial robots (automatic manipulators) is growing 

extremely fast in our country, considerably surpassing the output of other ‘- 
kinds of automated equipment. Thus, in 1981 compared to 1975, according to 

the average annual rate of growth it surpassed the output of machines with 

numerical programmed control by 17.3-fold and of complete sets of automatic 

and semiautomatic lines for machine building and metalworking by 82.8-fold. 


Acceleration in the production of industrial robots is called upon to aid in 
solving most important socioeconomic tasks of the present stage in the devel- 
opment of the economy: to ensure the planned rates of increase of labor pro- 
ductivity and production efficiency, to reduce hard manual and monotonous la- 
bor to the maximum and to make work safe. This, as noted in a speech at the 
June (1983) plenum of the CPSU Central Committee by Party Central Committee 
General Secretary Yu. V. Adnropov, “will bring closer a soluticn of one of the 
main tasks of communist construction--the task of overcoming the substantial 
differences between manual and mental labor." 


The practice of modern production testifies that the use of automatic and 
semiautomatic lines alone as well as semiautomatic machines of various type 
(without industrial robots) often does not permit achieving these goals simul- 
taneously. Thus, it is known, the productive means of semiautomatic machines 
can be increased by raising the speed of their operation. The studies con- 
ducted in 1974-75 at motor vehicle plants of our country have shown that the 
automatic working’ cycle of semiautomatic machines amounted to 1-5 minutes.1 


In measuring the duration of the automatic working cycle of semiautomatic ma-- 
machines, which are currently in operation at the Kamskiy Motor Vehicle Plant 
{[KamAZ], it varied from 0.5 to 3 minutes. At the same time, with the increased 
speed of automatic working the frequency in fulfilling a complex of manual 
procedures in servicing semiautomatic machines also increases. The increase 

of labor productivity of semiautomatic machine operators is linked to a sub- 
stantial rise of its intensiveness owing to the great volume of work, which is 
performed in a forced pose and under considerable monotony of labor. 
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Substitution of manual labor on automatic lines is usua‘ly accompanied by an 
increase of links in the automatic system chain. The reliability of an auto- 
matic line in this case is reduced even under the condition of high reliability 
of its every link individually. Studies by scientists have shown that the re- 
liability of the system decreases in geometric progression as the number of 
successive connected elements grows. Naturally, regardless of how high the pro- 
ductive means of an automatic line may be, it is extremely difficult to planits 
work results under the conditions of limited reliability. The negative conse- 
quences of high nervous and mental tension of the personnel servicing the line 
owing to constant tense waiting should also be borne in mind. 


The couatry's plants are now engaged in series production of first generation 
industrial robots (automatic manipulators). A review of their utilization, 
according to press data, show that at least 95 percent of the entire output 
beongs to the materials handling class. Primary use of such equipment in ma- 
terials handling work is explained by the fact that it can reproduce mechani- 
cal operations only in a strictly programmed sequence and at a fixed pace. To 
a great extent these limitations satisfy materials handling work, including 
auxiliary operations of units with cyclic automation and machines with numerical 
programmed control [ChPU]. 


The reserves for economizing work places by introducing first generation indus- 
trial robots are great. Thus, it is expected that 20 percent of all machines 
in machine building and metalworking will be replaced by machines with numeri- 
cal programmed control.2 A special analysis, which was conducted by the 
Ministry of the Machine Tool and Tool Building Industry [Minstankoprom], has 
shown that out of the overall list of machine tools that have been prep2red 

for output in the llth Five-Year Plan more than 400 can be equipped with indus- 
trial robots. 


During the seventies, the world practice has revealed certain principles of 
efficiency in using automated equipment, including industrial robots. This, 
first of all, is the maximum daily use of such equipment and its group utiliza- 
tion. When individual domestic enterprises violated these principles in 
organizing the functioning of industrial robots, such equipment yielded a low 
effect.4 Broad dissemination of industrial robotics in our country as well as 
throughout the world has indicated that there are also special rules in existence 
which should be used as a guide wnen introducing automatic manipulators. Thus, 
specialists of the GDR devote great attention to production preparations. In 
particular they study the possibility of integrating equipment within the 
framework conditioned by production technology with the aim of creating large 
robotized cmplexes, explore auxiliary operations for servicing such equipment 
which must be performed by robots and so forth.? It must be noted that the 

GDR now shares second-third places in the world for the number of industrial 
rotots introduced, © and therefore the experience of that country's specialists 
in the field being examined deserves a detailed study. 


To use automatic manipulators effectively it is extremely important to consis- 
tently strive so that all workers of enterprises, especially auxiliary workers, 
would master the achievements in the field of production automation. There 
are no serious bases for conclusions that the specialists who service indus- 
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trial robots must possess a specific skill and know-how. In reality their 
professional know-how in most cases is connected with production technology, 
which is identical to industrial robots or that comparable to them. No 
serious problems with servicing and using robots have been observed at enter- 
prises which are efficiently using automatic lines, machines with numerical 
programmed control and automatic loading devices. 


Industrial robots are now being introduced and included in existing technical 
systems by combining them with equipment in designing which the interrelation- 
ship with robotics was either not taken into account or was not strictly com- 
pulsory. This makes it necessary to manufacture special equipment in order to 
ensure precise positioning of components and mechanisms for automating the 
feed as well as transferring unfinished work pieces, shifting finished prod- 
ucts (semimanufactures) of a given sector, removing shavings and so forth. 

A robotics complex [RTK] is formed at production sectors where automation of 
the link of basic and auxiliary operations performed by industrial robots is 
achieved in this manner. The resolution of the CPSU Central Committee and the 
USSR Council of Ministers "On Measures for Accelerating Scientific and Techni- 
cal Progress in the National Economy" names broad automation of technological 
processes on the basis of using modern and progressive equipment and particu- 
larly robotics complexes as one of the main directions of work. Productivity 
of each one is determined by design-kinematic features of the equipment in- 
cluded in it and depends on the reliability of functional systems, the quality 
of unfinished work pieces and labor discipline of specialists servicing a 
complex. 


The source of productivity growth of automated equipment, which is fitted out 
with industrial robots, lies in raising the speed in performing auxiliary op- 
erations. The manual loading and unloading cycle in working on automated 
equipment often exceeds the automatic components working cycle 2-4 fold, which, 
first of all, limits the productivity of given equipment. The use of industri- 
al robots makes it possible to reduce the duration of auxiliary operations and 
thereby to increase equipment efficiency 1.5-3 fold, especially when the 
components being worked on weigh more than 30 kg. It is is precisely in 
working on massive components that the advantages of robotics are most clearly 
manifested over traditional means of mechanization of loading and unloading 
work (overhead-track hoists, telphers, winches), which are ineffective and in- 
convenient in servicing modern equipment under conditions of short distance 
but frequent movement of unfinished work pieces and components. Thus, if an 
operator tries to speed up the work, the swinging amplitude of an unfinished 
work pece that is moved with the aid of a load-carrying device increases and 
this complicates its positioning, creates a danger of impact and as a conse- 
quence causes damage to the equipment. The use in similar work of a Pirin 
(People's Republic of Bulgaria) gantry robot, which has proven itself at the 
Kamskiy Motor Vehicle Plant, makes it possible to reduce the auxiliary time in 
loading machines by 30-40 percent and, at the same time, ensure precise and 
shockless positioning of a component. Equipment productivity in this case 
increases by an average of 25-30 percent. 


The advantages of autcmatic manipulators are not as obvious when unfinished 
work pieces weigh less than 5 kg. The output of semiautomatic machine opera- 
tors often exceeds the efficiency of robotics complexes with similar basic 
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production equipment. Thus, the average productivity of series industrial 
robots RF-20/M, MP-9s and Tsiklon-3B in servicing presses is 2-2.5 fold 
lower than the ouput of a skilled press operator. This is explained by the 
fact that such robots, owing to their design features, are capable of per- 
POONERG, 20 more than 12 auxiliary operation cycles in servicing a press per 
minute. 


Raising the manipulation speed of industrial robots, if necessary protective 
devices have not been developed, increases the danger of traumatism because the 
active zone of operations of suchmechanisms cannot as yet be fully isolated 
from work places, which is explained by a number of circumstances. First of 
all, the first generation robots are not capable of self-regulation. Their 
instruction, that is reproduction by an operator according to assigned coor- 
dinates with regard to objects of storing the entire complex of operations 
which are registered by transmitters for transmission to the memory of a 
program device (a microprocessor), is implemented as yet mainly manually. 
Second, the limited functional possibilities of automatic manipulators make it 
necessary to create contact robotics systems (complexes), which provide for 
the existence of direct links between an operator and a robot. For example, 
in stamping production such complexes are formed because the use of first 
generation industrial robots cannot ensure reliable fixing of unfinished work 
pieces or when owing to design features of the die the form can be extracted 
from it only by hand. 


Contiguous links in the contact robotics complexes are, of course, not provided 
by technology, moreover they are forbidden. They arise as a result of defects 
in planning equipment and technology, when, for example, the transportation 
means do not ensure reliable orientation of unfinished work pieces in the 
process of transporation. In such a case an operator is forced to periodically 
push an unfinished work piece from the conveyer under the robot's gripping 
device. A functional interaction of man and mechanism occurs, which contains 

a danger of traumatism. Even when the use of automatic manipulators excludes 
manual labor in performing auxiliary operations, there is as yet a need for 
frequent intervention by an adjuster and repairman in connection with re- 
placing an instrument, tuning, adjusting and repairing a robot as well as 
industrial equipment. Therefore, rational planning of industrial robots is of 
extreme importance in order to ensure a convenient and safe access by servicing 
personnel to functional mechanisms of robotics complexes. It must be noted 
that by the present time the basic safety requirements, which should be taken 
into account in designing robots and their planning in industrial complexes, 
have been developed as a whole.8 However, implementation of the given princi- 
ples and rules in practice becomes complicated, since the predominant majority 
of industrial equipment is designed and its planning is implemented in the 

best case by taking scientific labor organization [NOT] requirements into account 
but without considering the subsequent equippir; with automatic manipulators. 


The history of equipment development shows that every great technological achieve- 
ment entails a situation which has a certain degree of risk. This also applies 
to industrial robots, but the potential possibility of traumatism in consequence 
of their use is incomparably less than those dangerous production factors which 
are excluded as a result of introoducing such automated equipment. Thus, it 
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makes it possible to completely avoid damaging man's fingers and hands in 
forging and stamping production and to eliminate work places where labor is 
connected with unfavorable conditions (elevated temperature, dust and gas pol- 
lution and high intensiveness). According to the research conducted by the 
All-Union Scientific Research Institute of Work Safety [VTsNIIOT], in using 
robots in operations that are related to hard and very hard work category, the 
burden of labor is reduced by 1-2 categories. 


The expediency of broadest introduction of industrial robots is testified by 
another not unimportant circumstance. Lately, the prestige of professions 
connected with monotonous and especially hard manual labor has sharply declined, 
particularly among the youths. Meanwhile, people precisely of this age group 
according to their physiological qualities are most preferable for performing 
this type of work. It is becoming extremely difficult for enterprises to ensure 
employment of such work places. This has an unfavorable influence on labor 
organization of workers owing to the difficulties in ensuring it with proper 
discipline. It seems that a conclusion can be made from this about the need 
for special calculations in order to appraise the consequences of unstable 
emrloyment of work places, which can be replaced with eutomatic manipulators 
fot optimal functioning of production. Obviously, such appraisals with a large 
grain of truth will make it possible to judge the socioeconomic effectiveness 
of introducing industrial robots. 


Speaking in favor of robotics systems is also the fact that despite all diffi- 

culties connected with mastering them, the recovery of this type of equipment 

is extremely high. Thus, its period for robotics systems which include a first * 
generation industrial robot with a carrying capacity of up to 5 kg does not 

exceed 2.5-4 years, for a first generation industrial robot with a carrying 

capacity of up to 50 kg 5-6 years and only in certain cases with a wholesale 

prices of more than R50,000 more than 6 years.? Let us remind that the fixed 

recovery period for new equipment is determained by the normative efficiency 

coefficient of capital expenditures E=0.15 and amounts to 6.7 years. 


Utilization of automatic manipulators (industrial robots) helps to radically 
solve the questions of improving the conditions of labor and increasing its 
productivity. This makes it possible to regard them as an important means 
for raising the socioeconomic efficiency of production. 


FOOTNOTES 


1. V. I. Usenin, V. V. Krevnevich, "Rabochiy klass v usloviyakh nauchno- 
tekhnicheskoy revolyutsii" [The Working Class Under Conditions of Scientif- 
ic and Technical Revolution], Moscow, Nauka, 1979, p 112. 


2. V. S. Kabakov, "Programmno-tselevoye upravleniye ispol'zovaniyem osnovnykh 
fondov v mashincstroyenii" [Special Programmed Control of Fixed Capital 
Utilization in Machine Building], Moscow, Mashinostroyeniye, 1982, p 195. 


3. V. Lebedev, "Razvitiye proizvodstva promyshlennykh robotov i manipulyatorov 
v 1981-1985 gg." [Development of Production of Industrial Robots and 
Manipulators in 1981-85], PLANOVOYE KHOZYAYSTVO, 1982, No 6, p 93. 


27 





9. 


A. Konson, “Sovremennyye problemy primeneniya promyshlennykh robotov" 
[Contemporary Problems in the Use of Industrial Robots], SOTSIALISTICHESKIY 
TRUD, 1982, No 9, p 75. 


SOZIALISTISCHE ARBEITSWISSENSCHAFT, 1982, No 1, pp 46-47. 


L. A. Zhuravlev, S. I. Morin, "Mezhdunarodnaya vystavka avtomatizatsii i 
manipulirovaniya"™ [The International Automation and Manipulation Exhibition], 
MEKHANIZATSIYA I AVTOMATIZATSIYA PROIZVODSTVA, 1983, No 3, p 44. 


A. A. Kozlov, “Avtomaticheskiy manipulyator dlya shtampovki" [Automatic 
Manipulator for Stamping], MEKHANIZATSIYA I AVTOMATIZATSIYA PROIZVODSTVA, 
1982, No 12, p 31. 


See "Metodicheskiye rekomendatsii po obespecheniyu bezopasnosti pri 
wnedrenii promysblennykh robotov na uchastkakh s neblagopriyatnymi 
usloviyami truda v mashinostroyenii" [Methodi2al Recommendations on 
Ensuring Safety in Introducing Industrial Robots at Sectors with Unfavorable 
Labor Conditions in Machine Building], Moscow, 1981. 


L. I. Shifrin, "Promyshlennaya robototekhnika" [Industrial Robotics], 
Mashinostroyeniye, 1982, p 394. 


COPYRIGHT: Izdatel'stvo "Transport", "Sotsialisticheskiy trud", 1984 


9817 


CSO: 1828/95 


28 




















LABOR 


ECONOMISTS REVIEW BOOK ON AGRICULTURAL MANPOWER 
Moscow EKONOMICHESKIYE NAUKI in Russian No 12, Dec 83 pp 106-108 


[Review by B. Gershkovich, professor of economic sciences, and Yu. Davydov, 
doct.. of economic sciences of book "Trudovyye vesursy sel'skogo khozyaystva. 
Voprosy teorii i metodologii" [Agricultural Labor Resources; Theoretical and 
Methodological Questions"] edited by V. N. Ovchinnikov, doctor of economic 
sciences, Mysl', Moscow, 1982, 115 pages] 


[Text] The successful implementation of the socioeconomic development program 
for the village, worked out by the 26th Party Congress and the May (1982) CPSU 
Central Committee Plenum, depends to a significant degree on the state of labor 
resources. This circumstance has been reflected rather widely in recent economic 
research. Sovkhoz and kolkhoz labor resources and work 

force questions are treated in the press and in television and radio 
broadcasts. The attention, however, is usually directed to the reproduction 

of labor resources, to guaranteeing them to agricultural enterprises; much 

less is said about the other side of the problem, which in the final analysis 
is of decisive significance--the interrelationship between agricultural 
production and the quantity and quality of labor resources. The problems of 
correspondence between material and human factors in agro-industrial 
production are still inadequately analyzed. The work under review is 
attractive primarily because the author assigns paramount significance to 

these comparatively little studied questions. The urgent questions of the 
development and interdependence of a special education system and labor 
resource development in the village are given to special examination 

in the book. 


The monograph is organized so that the most important theoretical questions 
are examined first, and then problems having direct practical application. 
Such an approach must be acknowledged as successful. Without diminishing the 
importance of examining the practical side of labor resource problems, it must 
be stressed that the study of their quality, quantity and pattern is possible 
only when based on a firm theoretical foundation, because without that base 
the solutions to a whole series of practical questions would tend to be framed 
only within already formed tendencies and proportions which do not always 
correspond to the agricultural development needs of the country. 


The book under review, we are suggesting, marks the first time in economic 
literature in which questions concerning the essence and features of the 
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manifestation of the law of correspondence of human and material factors of 
production in the area of agricultural economics have been investigated so 
extensively and in such detail. The authors convincingly show the specific 
effects of this law under conditions of intensifying agro-industrial 
integration. These effects include the broadening of its influence and the 
appearance of special requirements for the human factor, caused by new forms 
of the organization of production and improvements in the material elements 
in the production forces. The agro-industrial worker should have the high 
general education and special training to master neighboring professions, to 
know how to react quickly to changes occuring during the course of the year, 
to understand not only the proper production of agricultural produce but also 
the technology of its processing, preservation, etc. One may agree with the 
authors that at the present time, the worker closest to the concept of the 
“agro-industrial worker" is the person with secondary specialized agricultural 
education. 


The "quality" of the work force drawn into agricultural industry is an aspect 
which arouses great interest. The theoretical development of the category 

in economics, “quality of work force," is known to be clearly inadequate. 
Furthermore, not all economists recognize the possibility of isolating this 
category. The demonstration and proof in the analysis, carried out by the 
authors of the monograph, convinces one not only of the rightness, but of 

the necessity, of further research into this category. 


An investigation into the requirements for the structural elements in the 
quality of the work force in the agricultural production system--ways of 
streamlining the labor activity of the village workers--has practical 
significance. Agro-industrial integration makes it possible to expand the 
possibilities of using skilled workers, to improve in an essential way the 
use of aggregate labor time on an annual basis, to overcome the seasonal 
quality of agricultural labor, to diminish the number engaged directly in 
agriculture and, correspondingly, to increase the number of workers engaged 
in branches’ servicing agriculture, and to improve the qualitative component 
of labor resources. 


The operational experience of a large number of farms combining agricultural 
activity with the development of industrial production attests to the widely 
used practice of diverting part of the labor reserves, freed between seasons, 
from agricultural to industrial production and vice versa. Such a 
combination leads to a reduction in the total labor power requirements. 
According to the calculations done by the authors of the monograph, the 
reduction in the coefficient of seasonality of kolkhoz labor from 11 to 7 
percent in conjunction with the development of processing industries at the 
kolkhozes makes it possible to improve the use of the annual reserve of labor 
time by 12 percent, and because of this, to increase the annual labor payment 
by 27 percent (see page 41). 


All measures directed toward overcoming the seasonality of labor in agriculture 
are also factors which accelerate its industrialization. The distinctive 
traits of industrial labor in general are its mechanization, the clear cut 
inter-activity division of labor (according to its services) resulting from 
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mechanical systems; the forms of the intraeconomic organization of production 
conditioned by the division of labor (specialization, cooperation, combination), 
and the corresponding methods of organizing the technological processes (line 
production, rhythm). The indisputable quality of industrialized labor, its 
express economic advantage, appears as greater productivity. The comprehensive 
mechanization of agricultural work is the most important condition for further 
progressive development of the agro-industrial complex. The authors believe 
that, to realize this goal the equipment allocation of labor must be ap- 
proximately tripled or quadrupled (see page 44). The urgency and scale of 

the problems solved during the process of establishing the comprehensive 
mechanization of agriculture are particularly illustrated by the fact that 

the proportion of agricultrual workers engaged primarily in semiskilled or 
unskilled manual labor consists now of approximately 2/3 of all those working. 
This is 1.5 times greater than the corresponding ratio in manufacturing 

(see page 50). 


Emerging as a factor intensifying the industrial development of the village, 
agro-industrial integration leads to a progressive structural shift in the 
occupational division of labor in the village toward an increase in the 
proportion of skilled workers. The expansion of the list of agricultural 
occupations due to the agro-industrial synthesis as a result of adding 
mechanized labor occupations, as the authors correctly point out, has, 

as one of the most important social consequences, the growth in the sense of 
people's satisfaction with the possible choices available to those interested 
in these occupations. Another consequence is the fact that mechanized labor 
occupations possess greater prestige (greater social significance from the 
peint of view of the one selecting) and stand out as preferable in terms of 
increasing skills and social professional advancement. 


The agricultural-industrial synthesis, which changes the character, content, 
conditions and results of agricultural labor, assists the growth of its 
prestige, and thereby causes the work force to be attached to the village, 
particularly the youth. We note, for example, that the departure rate of 
people from the sovkhoz-plants of Moldavia is half that from kolkhozes. 


The development of village industrialization in combination with a highly 
developed industrialized agriculture plays an important role in the real- 
ization of progressive structural shifts in employment of various types of 
labor in society as a whole. The relationship of the number of workers 
engaged in creative intellectual work (specialists with higher education) and 
groups of persons of the average service staff (with a secondary 

specialized education), whose work is also primarily mental, should, in the 
short run, in the opinion expressed in the work uuder review, be changed from 
a ratio of 1:1 to 1:4. At the same time, substantial shifts will occur in 
the structure of the employment of primarily manual labor. The proportion 

of workers in mechanized labor will approximately double, reaching 80-90 
percent. As to keeping a small group of people employed as manual laborers, 
this is unrelated to the residue of unskilled, simple manual labor. Some- 
thing else is meant here--keeping highly skilled groups of manual laborers 
for setting up and repairing automatic and fully mechanized production lines 
(see page 55). 
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As the analysis developed in the work under review shows, agro-industrial 
integration not only necessitates an increase in the general level of 
educational and vocational qualifications of rural workers, but also creates 
definite conditions for fulfilling this necessity. The increase in the 
amount of free time available to workers in agro-industrial enterprises 
attests to this, as well as the improvement in structuring its use to 
increase the cultural and educational level. 


The role of specialized education in forming rural labor resources is assigned 
a significant place in the book. On the basis of broad factual material, 

the authors give an analysis for providing the RSFSR with skilled personnel; 
they show specific directions for improving the quantity, quality and 
personnel pattern in the village. 


In the work's concluding chapter, more long-range trends for improving 

the system of training mid-level specialists for agro-industrial production 
are discussed. The authors concentrated upon those aspects of improving 
the personnel training systems which developed in conjunction with the 
scientific-technological revolution. 


Of course, in a short review it is impossible to consider all the questions 
examined in the book. We note, however, that a number of the author's judg- 
ments seem disputable to us. This relates primarily to questions linked 

with the law of correspondence of human and material factors of production, 

as well as with the concept, "quality of the work force." The research, 

in our view, would be improved if certain positions, particularly in the last 
(fourth) chapter, were presented in a detailed manner rather than theoretically. 
Thus, the authors, having devoted particular attention to mid-level personnel, 
at the same time treat the problems of the upper ranks and mass occupations 
only in general terms, although the book is oriented toward researching rural 
labor resources as a whole. The trends in the relationships between mid-level 
personnel and the mass occupations remain outside the author's scope, even 
though this is one of the important elements in the nature of the work force. 
The analysis of the advantages of the new form of training mid-level personnel 
through the sovkhoz technical schools is done only theoretically, without 
factual basis. 


In our view, the work would be improved if the authors explored more ex- 
tensively the problem identified by them as the shaping of the agro- 
industrial worker under the influence of the law of transformation of 

labor under conditions of agro-industrial integration. We are suggesting 
that the authors have not yet succeeded in finding the essential mechanism 
for transferring the requirements of the law of correspondence of human and 
material production factors to the system for training mid-level personnel, 
since certain elements of this mechanism are analyzed at the theoretical, 
but not the functional level. 


The book presents the interesting idea of the possible quantitative 
comparative evaluation of the development level of economic regions, but in 
the practical section in determining the prospective needs in mid-level 
personnel, this idea is used only indirectly. 
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In conclusion, we note that the monograph contains many practical conclusions 
and proposals. We have already discussed several of them here. We would like, 
further, to point out the valuable suggestion of creating an automated system 

of tracking the level of agrarian industrial development in individual regions 
of the country. This system could serve as the basis of a quick analysis of 

the state of affairs in agricultural production, for developing a scientifically 
founded specialization for various economic regions; it could help the plan- 
ning agencies in guaranteeing organically unified material and human factors 

of production. A number of the autnor's suggestions have already found 
application in the practical activity of the agricultural technical schools. 


This book is well edited, interesting to read, and will be useful to all those 
interested in labor resource questions in the agrarian sphere of production. 


COPYRIGHT: Izdatel'stvo "Vysshaya shkola", “Ekonomicheskiye nauki", 1983 
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EDUCATION 


DIRECTION, QUALITY OF ENGINEER TRAINING DEBATED 
Engineer Training Problems Discussed 
Moscow IZVESTIYA in Russian 11 May 83 p 3 


[Round table discussion conducted by B. Koltovoy, E. Maksimova, and I. 
Prelovskaya: “From Student to Engineer"] 


[Text] From a plastic children's toy to a walking excavator, from a 
prefabricated panel-board house to a space rocket -- all this is the 
fruit of engineering thought. There is no need to prove the impor- 
tance of this profession, the more so today when scientific-technical 
progress makes the engineer the key figure combining science and 
production. 


Engineer training is being carried on intensively in our country. In 
the 30 years from the 1950's to the 1980's their number has risen 
from 400,000 to 5 million. But here we posed the question to several 
plant managers: do they have enough engineers at their enterprises? 
Their response was: what kind of engineers? There are enough people 
with diplomas, but there is a shortage of thinking engineers who 

know how to make decisions and manage things. 


There are arguments going on about the engineer problem. Why are 
the results of engineering labor not always adequate? Why is compe- 
tition for admission to technical VUZes declining? Is the profes- 
sion's prestige dropping? How are mistakes in distribution to be 
explained? 


Improving the quality of engineering work is an important reserve 

for the economy. Nonetheless, there are many facets of this problem, 
and we decided to begin the discussion with a “round table” conver- 
sation. The next one will be on conditions which stimulate or impede 
the activism of the engineer in production. 


Specialists who had already Ttaised the question of engineer training 
in their articles and books were invited to take part in the first 
round table discussion. They were G. Balandin, department head at 
the Moscow Higher Technical School imeni Bauman; I. Belyakov, rector 











of the Moscow Aviation Institute; L. Vladimirov, Kirovograd Institute 
of Agricultural Machine Building professor; A. Grigor'yev, department 
head at the Leningrad Polytechnical Institute; D. Zyuzin, candidate 
of economic sciences and sociologist; V. Kiryukhin, c'sief designer 

of the Kaluga Turbine Plant; A. Kochergin, head of the department of 
philosophy of the Siberian Department of the USSR Academy of Sciences; 
V. Molchaninov, chairman of the council of young specialists of the 
Moskvich Production Association; A. Radov, candidate of philosophical 
sciences; D. Rostovtsev, rector of the Leningrad Ship Building Insti- 
tute; N. Strei'chuk, rector of the Moscow Construction Engineering 
Institute; V. Tyrchenko, doctor of philosophical sciences; and V. 
Finkel’, department head at the Rostov Higher Technical School-Plant. 


The Prestige of the Diploma 
[Question] Does the engineering profession have prestige? 


[Answer, V. Kiryukhin] The children of our best workers and leading engineers 
come to us in the design bureau after graduation from VUZes. Many have com- 
pleted correspondence or evening courses. Does this mean it is prestigious to 
be an engineer? When an engineer is working on technical progress by the sweat 
of his brow, he feels his contribution -- this is the most prestigious pursuit 
there is. Who could contradict this? Isn't the point that bureaucratic red 
tape finds its way into engineering work and the documentation system is need- 
lessly complicated. We try to protect young designers, guide them through pro- 
duction, hold contests for the best development work, and help them prove them- 
selves. 


Of course, wages are an important consideration. Those who are good, who have 
studied with persistence and desire and have received "red" diplomas, must be 
paid more. Both graduates and engineers themselves must be differentiated by 
classes in the design bureau. The person who works on new technology generates 
new ideas and should earn more. Material incentive for intelligence and talent 
increases respect for the profession. 


|Answer, I. Belyakov] The attraction for certain groups of professions has 
never been stable. There are various reasons for this: feeling for what is 
the current “hot spot," future earnings, and possibilities for growth. In the 
1950's energy was especially popular, and in the 1960's it was nuclear physics. 
Now there is high competition in economic, medical, and trade VUZes. It would 
be more correct to talk less about the engineering specialty's losing prestige, 
and more of how the popularity of other specialties has risen. 


It is also difficult to compare technical VUZes themselves. There are insti- 
tutes which have enormous scientific potential and famous schools and are very 
weli equipped. And there are those where the whole teaching staff has only a 
few docents and not one doctor of sciences, while the material facilities are 
poorer than at a tekhnikum. It is difficult for these institute to train 
engineers with a long-range perspective. 


Our VUZ has no complaints about the level of graduates. The question, if it 
arises, concerns not training, but utilization. 
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[Answer, V. Molchaninov] I graduated from the Moscow Auto Mechanics Institute. 
I was trained to be a designer. But it turned out that many of those who 
studied with us were not needed in production. At the same time the VUZ does 
not teach the psychclogical foundations of work with the collective. A young 
designer is attracted to the shop by higher wages, but he is compelled there to 
work in a different speciality than the one for which he was trained at the 
VUZ. My opinion is that engineer training should be more differentiated. Some 
should be trained to be managers and they should begin as shop foremen, while 
those who receive designer and researcher diplomas should be sent to the 

design bureaus and laboratories. 


[Answer, L. Vladimirov] ‘Ve must train both, engineers for broad management 
work and engineers for applied technical work. 


[Answer, D. Rostovtsev] Unused knowledge is a moral loss for both the state 
and the individual. But what is an engineer? Everyone has his own idea of 
this concept. Here the necessity of forming creative engineers was talked 
about. Of course, we need creative people. But can everyone in a mass profes- 
sion be creative? In reality the person who is obsessed with engineering ideas 
and can renounce all else to see them realized is a rarity. The engineer is a 
developer, an organizer, a competent man in his field who can bring the ideas 
of the creator into being. This is really a good engineer. 


[Answer, A. Radov] The nature of sectorial requirements for engineering are 
inevitably reflected in the nature of requirements of the VUZ student. The 
person who makes the order determines the quality of the product -- what he 
asks for is what he receives. 


The time has passed when engineering VUZes took the “cream of the crop" and 
selected the best school graduates. The school graduates coming to technical 
VTUZes today are average and good students, but usually not the best ones. 


[Answer, A. Grigor’'yev] Our institute is one of the most respected ones. 
Basically, it is a technical university. However, I cannot say that the problem 
of shaping the student body does not worry us. Competition for Leningrad tech- 
nical VUZes today is not too great: 1.6-1.8 applicants per position. And the 
point here is not even that the graduating students who interest us are 

bursting to go into the humanities. A whole ring of polytechnical institutes 
has been formed around Leningrad. Now, most likely, there is no sense discuss- 
ing whether such growth was justified, but as a result the possibilities of 
strong VUZes are not being used to the fullest extent. 


[Answer, N. Strel'chuk] We are not so rich that we can split up and scatter 
our opportunities. In order tocreate a strong teaching staff and "accumulate" 
scientific, conditions, capital, and time are needed. Is it not proper, as 
industry is doing, to follow the course of strengthening existing VUZes rather 
than investing in more new ones? 


[Question] Obviously, the answer to this question is directly related to the 
need for specialists, to accurate calculation of the need for them in sectors 
and regions in the near and more distant future, and to consideration of the 
development of production forces. 
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How Many Specialists Are Needed? 


[Answer, G. Balandin] Various specialists work in a contemporary enterprise: 
economists and chemists, mathematicians and programmers, sociologists and 
psychologists. With further modernization of production and development of a 
management system the need for diverse specialists will increase. Does this 
mean, however, that the need for engineers in particular will rise even further, 
if this ccncept means what it has meant for a long time now? Is it necessary 
to produce more and more of them? 


[Answer, V. Turchenko} Twenty years ago the goal was set: for every engineer 
there would be 3-4 technicians. But the ratio has changed in the opposite 
direction. Tekhnikums are increasingly training skilled workers. According to 
sample surveys, one out of every three technicians in industry performs the 
duties of a worker. Now engineers are also being used in worker positions. In 
my opinion, an unplanned restoration of the proportions objectively necessary 
to today’s economy is taking place. I think that technical progress dictates 
the necessity of continuously expanding the set of s>rkers who have the skills 
of technicians and engineers. A new type of worker is on the agenda, one who 
will be able to perform the duties of both a worker and a specialist. 


[Answer, D. Zyuzin] Are professional differences between the labor of an 
engineer and a worker disappearing today, then? Aren't we in a hurry to simplify 
reality? It is thought that worker occupations are becoming more complex. But 
engineering ones are not? 

Confusion has arisen with the very concept of “engineer.” We may call many 
people engineers -- . atrollers and supply workers, landscapers and clerks. 
People who are engaged in work which a school graduate could handle after a 
short period of on-the-job training are included in the roster of engineers. 
Meanwhile, engineering labor in its genuine meaning today demands not only 
deep knowledge, but also a certain level of thinking. In other words, it 
demands quite complex training. 


How should positions which require higher technical education be defined? At 
the present time this is done simply -- the existing situation is copied. 
Those positions in which the overwhelming majority of engineers work are those 
considered to require engineering education. But after all, engineering educa- 
tion is not actually needed in all these positions. During the 10th Five-Year 
Plan the number of engineers increased by 1.5 million. Must production of 
them be increased further? 


[Question] Higher education is supposed to admit as many first-year students 
as production requires engineers. But on what basis does production require 
them? Requests from enterprises -- that is the basis for the admission plan. 
These requests, however, are often overstated: in some places people are used 
outside their specializations 4nd skills, and in other places they may compen- 
Sate for labor turnover. The admission plan of this launching pad of higher 
education is not based on the technical structure of production nor on the 
future of its development, but rather on the achieved level: the number of 
vacant positions, plus an increase and a reserve “for a rainy day." Is there 
a surplus of engineers or, on the contrary, a shortage? HOW many vf them are 
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needed by the ministry and the enterprise? It is difficult to answer. In con- 
temporary conditions the danger of miscalculations in planning and the difficulty 
of maneuvering are growing. Scientifically substantiated methods for determin- 
ing the requirements for specialists are urgently needed. 


Many participants in the round table discussion mentioned the sensitive problem 
of screening, which has been waiting a long time for a solution. Professor 
Grigor'yev cited the average indicators for Leningrad, where one fourth of the 
people who enroll in the first year of study are unable to complete their edu- 
cation in the scheduled time. Every VUZ has its own figures and percentages. 
But all of them have an equal need to rid themselves of indifferent students. 
In every VUZ they will show you examples of how these students hold on until 
graduation. As a result industry receives poor, indifferent specialists. 


[Answer, V. Finkel'] The struggle to keep students at any price hinders rais- 
ing the quality of the product of higher education and essentially works against 
the normal demands which a teacher is obligated to make of a student. Evaluat- 
ing a response with a well-deserved "two" becomes dangerous to the teacher's 

own job. 


From the Standpoint of the Future 


[Question] The level of an engineer is the product of all its components: 
selection and utilization of teachers; a sensitive and demanding attitude toward 
their labor; provision of laboratoriesjorganization of practical training, and 

so forth. Outlining the range of knowledge and projecting it on production 
necessity -- everything begins with this. 


[Answer, A. Grigor'yev] The number of specializations and specialities is 

being increased without adequate reason. They pile one on top another, often 

as a result of the activities of a particular "over-achiever." The departmental 
principle is spreading to our education base of operations. Almost every mini- 
stry trains engineers in its VUZes for the very same specialities -- for them- 
selves. Welder-mechanic and welder-metallurgical worker, foundry worker- 
mechanic and foundry worker-metallurgical worker. 


[Answer, L. Vladimirov] I remember, those specializations appeared a very long 
time ago because two professors of the first specialization and two of the 
second lived in Leningrad. As a result we train metallurgical workers and 
mechanics, while foundry worker-technologists are needed most of all and there 
is no such specialization. 


The criteria by which we teach are cumbersome and awkward. The plan has a 
very small reserve -- 132 hours -- which the VUZ council is free to maneuver 
with. But more and more new disciplines are being introduced. Where do the 
hours come from? They say: from the reserve. But it was long ago exhausted. 
Then how are we so clever? Innovations occur at the expense of the profile 
disciplines which make the engineer a professional. And here is the result: 
these subjects comprise less than 10 percent of the total study time allocated 
for all VUZ education. We will confess: even if a student wants to examine 
all subjects in depth and do everything required, he will be physically unable 
to do so. 
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[Question] If a student wants ... There are such students, many of them. 

They burn with a desire to take as much knowledge and as many ideas as possible 
from the VUZ and their teachers, and prove themselves in science under the 
supervision of teachers. 


[Answer, G. Balandin] Contemporary higher technical education is designed, 
unfortunately, for the average student. The orientation to mediocrity makes 
the learning process less creative, and creative young people to not want to 
accept this. 


[Question] At the round table discussion Professor Balandin cited a "“memoran- 
dum of academically successful students," with this epigraph from Goethe: 

"And that which is called the spirit of the time is the spirit of the professors 
and their ideas." The memorandum contains a request that the department set 

up a creative seminar. The future engineers write: "We know that today as 

never before the ability to think and act creatively is needed. We want to 
master the spirit of the time and not miss out on new directions in science, 
engineering, and technology." The statement also contains these words: "We 

are convinced that the teacher is the catalyst in the formation of the creative 
engineering personality.” 


We emphasize: good students need attention no less than poor ones (at the 
present time those students who are dragging down the various overall indica- 
tors of the VUZ take more teachers’ time than good students). And secondly, 
in addition to knowledge, the teacher must have the ability to motivate. 


[Answer, G. Balandin] Nonetheless, more and more young people who have not 
mastered pedagogical skills are rising into the departments today. The regu- 
lations of the Moscow Higher Technical School imeni Bauman used to recommend 
strongly that only those “revealing the gift of teaching" be kept for work at 
the school. It is an almost forgotten rule. 


Teaching has long been considered akin to an art. But now there is a trend 
toward petty regulation of teachers’ work, and this sometimes replaces high 
standards. 


[Answer, L. Vladimirov] The matter has come to the point where it is proposed 
that each one of us make up a technological chart for each type of studies 
which shows the number of minutes used for each question. And a logical design 
diagram for each discipline! And programs for each type of practical training 
-- specific and comprehensive! There are already special instructions of many 
pages on how to set them up. 


[Answer, N. Strel'chuk] The organization of the learning process contradicts 
the tasks which the scientific-technical revolution poses for engineering edu- 
cation. After all, it should accurately and efficiently discern changes in 
engineering, continuously take the achievements of scieace and its future into 
account, and develop at a fast rate. 


[Question] This development demands a definite base cf instruction. The unani- 
mous opinion of the participants of the conference: from the point of view of 
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contemporary technology, many VUZes are poorly equipped. Industrial enter- 
prises have the right to give equipment to VUZes, while the ministries may allo- 
cate a certain percentage of their capital for VUZ development. Nonetheless, 

it is a right, not a duty, and so everything depends on the will and desire of 
the particular manager. 


[Answer, I. Belyakov] The sector should be obliged, and I mean obliged, to take 
care of the base on which its engineers are trained. 


[Answer, A. Kochergin] The problem we are discussing is a social one, with many 
aspects. An engineer is both an organizer of preduction and an educator. His 
narrowness can turn out to be an obstruction in the path of scientific-technical 
progress. 


While knowing what has to be done, an engineer does not always know how to find 
ways to get out of difficult situations. The thinking of the future engineer 
should be shaped, and he must be taught methodology. And from this point of 
view it is important to give the most fixed attention to teaching the social 
sciences. A philosophy teacher must converse with the student in just one 
language -- the language of his specialty. What should become an internal 
conviction must never be superficially proclaimed. 


Under contemporary conditions the role of regulation and external compulsion 

is lessening the role of internal compulsion -- the conscience. On the engin- 
eering level too. An engineer is expected to have his own approach to the 

work. He must know how to create a favorable human climate in production. This 
means from the start he must be taught to take responsibility personally and 
should be put in situations which require making decisions. 


[Answer, V. Finkel'] When beginning work in production the young engineer will 
either silently adopt the level of the section as he finds it and will, without 
thinking, settle into drudgery or, inspired by high ideas, he will start to 
study how to improve the work. 


Our pupils are becoming heads of worker collectives in which people with secon- 
dary education now predominate. Healthy work relations between these workers 
and the engineer should be based on mutual respect, trust, and interest. High 
sophistication and purposefulness in the manager promotes this. Engineers en- 
rich the body of the country's intelligentsia and as such are responsible for a 
great deal more than just their technical functions. Do VUZ programs take this 
into account? Are we concerned with the range of vision of teachers whose in- 
telligence and spirituality are self-actingpedagogical instruments? 


A good lecture is not just a lesson with proof of a theorem and laws and the 
enumeration of All-Union State Standards but, if you will, a high-altitude 
flight from which it is possible to "dive" at any applied target. Unfortunately, 
these categories -- sophistication and erudition -- do not even figure in the 
list of general requirements when teachers are selected by competition. 


It seems to me that the practices used in conferring the learned titles of 


docent and professor must be reviewed. We must not be satisfied with documents 
that are submitted by VUZes; the higher degree commission must always hear 


40 





lectures by the applicant for the learned title. A higher level of lecturers 
needs to be introduced. And the rector and prorector must always give lec- 
tures and teach an advanced class. Only a working teacher can competently and 
properly manage a VUZ. 


[Question] Participants in the round table discussion touched on many prob- 
lems which disturb the public, but all the statements were permeated by one 
main thought: the accent in training specialists must be transferred to 
quality. And this leads to the necessity of raising demands for all facets 

of instruction and indoctrination. Given the large scale of training licensed 
specialists, the high concentration of them in the national economy, and the 
current limitations of labor resources, it is important to accurately and 

with substantiation picture which people and how many of them must be trained, 
and where and how, in accordance with the actual needs of production and the 
trends of its progressive development. 


The fundamental questions raised by the participants in the round table dis- 
cussion deal with many organizations and departments, but above all they relate 
to the USSR Ministry of Higher and Secondary Specialized Education. It is 
important that readers know what practical steps are being taken based on 
statements in the press, and which aspects of the activity of higher education 
are being reviewed, analyzed, and improved. Professor Grigor'yev expressed 

the general mood when he said: we all want to believe, when we are referring 

to the VUZ, that there are no insoluble problems. 


Problems of Engineering Profession 
Moscow IZVESTIYA in Russian 2 Dec 83 p 2 


[Article by V. Soldatenko, chief engineer at the Kvant Scientific-Production 
Association: "The Engineer Should Be a Creator -- The Facets of Responsibility" 
-- see also IZVESTIYA article of 11 Nov 82, p 2, published in USSR REPORT: 
HUMAN RESOURCES, JPRS UHR-84-002 24 Jan 84, p 64] 


[Text] IZVESTIYA has begun a conversation about how an engineer should be a 
creator with two round table discussions (Nos 130/131 and 314/315 for 1983). 
Many true words were spoken about the objective reasons which prevent him from 
being a creator. But I think that this is, to a great extent, the engineer's 
personal problem. 


The need for engineering personnel exceeds the supply everywhere. After gradua- 
tion from an institute it is not difficult to remain in the same large center 
where one studied. It seems to the young engineer that he is lucky if he takes 
advantage of this opportunity. But now suppose job placement has been done 
according to the “lucky” variant. The engineer arrives at the plant. Ina 
large industrial center there will be established enterprises and established 
staffs. Receiving access to independent work and opportunities for advance- 
ment is difficult. Years pass. Youthful enthusiasm fades, transfers from one 
plant to another begin, and a feeling of bearing a grudge against someone 
emerges. It seems that the cult of large centers is one of the reasons for 
undeveloped engineering destinies. 
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It is very important that an engineer begin labor activity at a new plant or 
on a new problem. If only because any manager most likely would prefer an 
experienced engineer over a young one when selecting specialists to solve 

a serious challenge and having the opportunity to choose. It is another 
matter if the only choice is a young specialist. But this is the case for a 
new enterprise. 


What is needed so that 4 beginning engineer would dare to select a work place 

far from home? Based on personal experience(I worked in Siberia for almost 

18 years; I went in 1959 after graduating from the Kiev Polytechnical Insti- 
tute),I will express my reasons. 


It is necessary that USSR Gosplan place young specialists in Eastern rayons of 
the country in quantities which fully satisfy the requirements of these areas 
for licensed engineers. Let us suppose that more opportunities emerged 
for a young specialist to receive an appointment whici guaranteed a happy 
engineering destiny. What then needs to be done so that he will take 
advantage of this opportunity (and not only for three years)? 


It is essential that he know at this moment that there will be no problems 
later, having worked for a while, if he nonetheless decides to return to the 
place where he lived before the institute, and with his family if one has 
appeared by then. Also for the first 5-6 years, the expenses of the young 
specialist and his family for travel during vacation must be paid. These 
problems, if they are not solved, will put the young engineer in 4 position 
with unequal rights relative to his colleague who remained working in the 
European part of the country. Inevitably a lingering feeling of separation 
from the customary, close world in which he grew up will arise within him. 
And it is precisely this feeling which frequently forces an engineer who has 
already accumulated experience to pack up his suitcases. 


Finally, regardless of the geographic location of the developing enterprises, 
there is the problem of housing. We have already drawn the correct conclusion 
that such projects as Pioneer camps and plant dispensaries must be included 
in the estimate for industrial construction. Adopting such a decision is 

also necessary in regard to dormitories and apartment houses for engineers 
who are sent to enterprises after graduation. 


We remember the high social qualification of the engineering profession when 
we carefully select candidates for instruction and train future specialists, 
and then we systematically place them after graduation. At these stages we 
are aware that this professional group, whose labor efficiency determines 
the level of development of many key spheres of material production, is 
formed at the price of significant expenditures. And then it is that the 
unplanned element enters. 


I do not recall finding in the structures of management organs, subdivisions 
which supervised the use of engineering personnel (not management personnel -- 
there are such subdivisions in every department, I mean engineering branches). 
Having taken specialists from a higher school in an organized manner, we 
entrust them to chance from then on. 
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Today a significant number of engineering positions are occupied by people 

who do not have engineering diplomas but who conscientiously perform the duties 
of the position. Although personnel offices are endeavoring to increase the 
“percentage” of licensed specialists, the time to refrain from using workers 
with practical training has not yet arrived (and it is unlikely that the time 
will come -- there is, after all, the concept of "talent"). 


But the time has come to remove the word "engineer" from designations of all 
positions which exist in the national economy (of course, if it is included 
in these designations). In the first place, engineer is not a position but a 
qualification. And in the second place, in the contemporary stage of the 
development of all brances of technology, the qualitative changes in them are 
so rapid that only specialists who have had special training can keep pace 
with them. There is no other way. It is precisely for this reason that the 
USSR State Committee for Labor and Social Problems ought to be convinced not 
to use the term "engineer" to define functions which a skilled worker can 
perform. 


The concept “engineer” should be removed from the "table of ranks" primarily in 
the interests of the specialists themselves. It will be unnecessary for a 
plant director to keep an engineer in a position whose designation includes the 
word "engineer" if an employee with another level of training is adequate. And 
an engineer will not be resistant to begin his labor path with work, let us say, 
repairing machine-tools with digital programmed control, understanding that 
this is an essential stage for him, when abstract concepts assimilated in 
lectures acquire concrete meaning. He will not be embarrassed by the fact 

that he is a licensed specialist in a worker position, while a skilled worker 
is in an engineering position. I think it is precisely the present "table of 
ranks" that has prevented dissemination of the know-how of metallurgical 
workers, who begin "breaking in" engineers in worker positions, to many sectors 
of industry. 


Several years ago IZVESTIYA published an article by A. Shokin, the minister of 
electronics industry, on the stages of professional growth of an engineer. At 
that time the theme was not developed, But it is a pity. Life itself confirms 
its timeliness. After all, cases are well-known where learned degrees were 
awarded for epoch-making engineering results without defending a dissertation. 


The scientist's product is an article in a scientific journal. The product of 
an engineer is a plant, a machine, a bridge, new technology. We then, trying 
to gage both categories by one measure, compel a good scientist to squander 
his time in order to become a poor engineer (after all he must also "introduce 
himself"!) while we compel a good engineer to become a poor scientist (after 
all he must defend his dissertation!). 


Obviously the point is that in practice the functions of the two professional 
groups -- scientists and engineers are merging today. A scientist's work 
"field" lies at the point where our knowledge ends. This professional group is 
responsible for the rate of incorporation of new sections of its work "field" 
and for accelerating scientific-technical progress on this basis. In what 

form should a scientist produce a result? In the form which has been developed 
by the whole history of science -- in the form of a scientific report of new 
knowledge gained. 
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The engineer's work "field" lies in sections of knowledge already conquered 
by scientists. But, laying claim to a higher level of public recognition, 

an engineer is forced to follow a procedure of obtaining degrees and knowledge 
which was developed by science for scientists. Why? Obviously, there is no 
sense in an engineer either using a "foreign" system, or in insisting on its 
Simplification. For him a similar prestigious system is needed, but one 

that is his own. And his own procedures, since technical projects are always 
real and tangible. It seems that the question of introducing degrees for 
engineers and developing the appropriate procedures has also matured. 


A review of the whole combination of moral and material incentives for 

engineers should be strongly correlated with solving the most important national 
economic challenges. It should help concentrate engineering personnel primarily 
on rapid incorporation of the production capacities of newly built plants, on 
rapid and efficient reconstruction and technical re-equipping of crucial 
enterprises of our industry, and on developing production of highly efficient 
means of production. In light of this, any particular system of moral and 
material incentives should be introduced not in general, but only to fit 
practical programs and for actual participants in its implementation and only 
after labor economists are able to offer a model of its application which 

merits confidence (this, by the way, is also a most important challenge). 


A great deal of freedom can and should be allowed in applying effective systems 
of moral and material incentives to specialists in manufacturing industry for 
results of their activities which insure actual export of their products into 
the world market, that is, for creating and producing competitive articles. 


And of course, political mobilization of the country's engineers to increase 
the rate of development or the economy and raise its efficiency, and to 
promote victories of the socialist economic system in the world economic 
competition with capitalism, is very important. 


People talk about the fear of responsibility as one of the reasons that 
engineers sometimes retreat to lathes. I think that fear of responsibility 
is not the point here. Can one imagine a surgeon operating on a patient 

and a telephone is placed in front of the operating table; every minute when 
it rings he is supposed to receive new assignments and give new information? 
Apparently it has not yet come to that. But today an engineer often finds 
himself in such a position. 


It would seem that in a planned economy, the plan established for the current 
period should be the basis of everything. Contact with "above" should occur 
only on the basis of plans. And nonetheless, it is precisely "from above" 
that streams of unplanned paperwork pour. The best work hours are spent ful- 
filling assignments, directives, and demands contained in them. We once 
calculated that in the last five years the stream of papers from higher 
economic organizations has doubled. 


What then is the basis of this phenomenon? Inadequately skillful management 

of planning in sectors, and often the lack of fundamental self-restraint also. 
People who have come to management positions in economic organs without being 
"broken in" in worker collectives and without adequate professional experience 
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are making important small contributions here. It is particularly natural 
for this category of managers to be afraid of every little thing and to send 
"down" heaps of unplanned "insurance" papers. 


Conditions in which an engineer labors need to be normalized. And in order 

to do this we must carry on an unrelenting battle against unplanned "paper" 
activity. This may be done, for example, in this way: any documents besides 
standard plan and report documents should be filled out only on official paper 
with high stamp taxes when higher economic organs contact enterprises, so that 
the generation of “insurance” paper will be sharply limited. 


I am sure that if we regulate the utilization of engineers and in organizing 
their work remember why society “thought them up", retreats to the lathe 
will be fewer. 


The conversation which took place at IZVESTIYA's round table discussion began 
with words, which are crucial for the problem under discussion, from Comrade 
Yu. V. Andropov's speech at the June 1983 Plenum of the CPSU Central Committee: 
"Unified scientific-technical policies take on conclusive significance today. 
Enormous work on building machines, mechanisms, and technology for both today 
and tomorrow await us." These are remarkable words! And it is precisely 

in this cause that we must not delay even for an hour the work of mobilizing 
engineers to meet these challenges. 


Improve Quality of Engineers 
Moscow IZVESTIYA in Russian 10 Jan 84 p 2 


[Article by V. Anokhin, engineer, under the rubric, "an Engineer Should Be 
A Creator : Talents Without Admirers" ] 


[Text] At a certain point in time certain problems acquire especiallygreat 
Significance for the life of the country. Today the task of increasing the 
efficiency of the labor of engineers is becoming exceptionally important. 

In my opinion, this is one of the key problems of scientific-technical 
progress. IZVESTIYA published a number of interesting materials under the 
rubric "An Engineer Should Be A Creator." It seems to me that very timely 
questions are raised in the conversation B. Konovalov had with Vladimir 
Pavlovich Kabaidze, director of the Ivanovo Machine Tool Building Association, 
"From Each According To His Talent." 


Why is the prestige of the engineering profession declining? Why do only an 
insignificant number of engineers do the lion's share of all the work? Why 
is the salary of a skilled engineer lower than the wages of agood worker? The 
answers to these and many other "why's" would help reveal enormous reserves 
of our economy. 


And these answers (at least for some of the questions posed) can be found if 
the process of training, assigning, and utilizing engineering personnel is 
analyzed. The essence of the matter is simple: a significant share of the 
engineers we have, in my opinion, should not be engineers. 
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Simple calculation shows what a heavy burden for the state an engineer who 
turned out to be an average student proves to be. By graduating such an 
engineer, the state turns out to be a loser three times. In the first place, 
it invested a lot in his instruction; secondly, it lost many much-needed 
working hands; and thirdly, it is compelled to pay a salary to him for life 
for labor which is by no means engineering labor. 


Quite often it may be seen that a whole subdivision of 15-20 engineers rack 
their brains over a problem which one or two good specialists could solve. 

They spend most work time repeatedly exchanging information on the problem 
under study, but even more they waste time exchanging information which is 

far from the subject. But after all this group of people must also be managed, 
and this matter is very troublesome. Naturally, the task of managing this 
collective takes precedence over solving the problem posed. As for the work. . 
the work may be postponed for a month, a quarter, a year. And the more 
complicated the problem, the more unproductive expenditures and the lower the 
efficiency of engineering labor. 


In any creative work one rule operates, which may be simplified and expressed 
in this way: it is better to order an opera from one composer than from a 
dozen performers. So why then is the engineering sphere not managed by this 
rule? 


About 30 years ago, one could hear: "He did not graduate from an institute, 
but he has a head on his shoulders." Today, in contrast, it is more often 
said: "What use is it that he graduated from an institute; he is still a 
loafer." Popular wisdom says, "One must reap as one has sown." But we have 
sown neglect of a basic principle of socialism: "From each according to his 
ability, to each according to his labor." And we have forgotten both the 
first part of it and the second. After all, the formula of this principle, 
Or more precisely, the algorithm of its application, is simple. We must 
determine the abilities of this "each", establish conditions for their 
appropriate application, and demand that they be realized in labor and justly 
paid. 


Despite the simplicity of this algorithm, it is hard to find even one link 
engaged in training or utilizing engineering personnel which is even partially 
guided by it. Is it difficult to apply them in life? No. As far as deter- 
mining abilities of a future or present engineer, this is no trouble at all -- 
his intellectual potential is reflected in documents such as the high-school 
diploma, personal work records, and in files. But the whole point is that we 
are simply closing our eyes to these abilities. We want absolutely everyone 
to be the same, made according to the All-Union State Standard. 


We have been talking a great deal about the harm of wage leveling in distribu- 
ting benefits. An approach which measures the creative abilities of a person 
as equal is no less harmful. I remember often and with deep gratitude my 
school mathematics teacher. He did not begrudge giving two assignments in 
class -- one for most of the students, and one of increased difficulty for a 
few people. And, imagine, such a general spirit of competition and of 
creativity prevailed in the classes of this absent-minded old man that no one 
dreamed of doing anything else. 
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Let us try to figure out where the disparity between these natural and obvious 
principles and actual life is actually taking place. Primarily in the system 
of school instruction where indifferent pupils receive average grades to 
benefit the school's indicators. Quite a lot has been said about the far- 
reaching consequences of this negative phenomenon. Students with these 
"indulgent" average grades are admitted to evening, correspondence, and 

now even day-time VUZes. This is yet another source of our troubles. After 
all the pupil and later VUZ student who receives "C's" is a “Trojan horse” 
who undermines education from within. 


VUZ graduates arrive at an enterprise. Here mexemplary student and a "C" 
Student are equal -- they receive the same salary and are assigned to the 
same work. And no one will take an interest in the creative potential of 
the young specialists. Yet there surely is a criterion for evaluating this 
potential -- an extract from the diploma, which is given out to be kept in 
the specialist's personal file and serves as an important description of him. 
Why then is this forgotten? 


By establishing "discrepancies" in the initial salary of a young specialist 
of just 20-30 rubles, we would acquire a powerful lever which would stimulate 
Study. The lack of responsibility which exists harms both study and produc- 
tion. It is no secret that talented people often do not immediately find 
themselves in a new collective, while the adaptable ones (most of whom are 
"C" students) get their bearings more quickly and promptly take advantage of 
the promissory note given to them. 


In the theory of optimal management, and it encompasses socio-economic 
problems also, one of the basic elements is choosing the criterion of 
optimality. An incorrect choice can give results which are exactly the 
opposite of what is desired. We have an obvious example of this in the 
Management of graduating engineers. Having set the goal of increasing the 
number of engineerswe moved so vigorously that now it is clear to everyone 
that something is wrong. And the point is that another important criterion 
of any kind of management -- the quality of "output" -- was overlooked here. 
Quantitative growth came about as a result of first lowering the requirements 
for instruction, then for admitting students, then for teachers, and so on. 
And as in any complex system, a chain reaction of deteriorating quality began. 


There is one other example of the importance of choosing a criterion. Today 
every manager tries to increase the number of subordinates by any means -- 
this is the basis for increasing position and salary. And for him it is not 
important who these people are, what they are capable of, whether he be able 
to manage them, and whether he provide them all with work; the important 
thing is quantity. The answer to the question is hidden here: for whom is 
inflation of the engineering staff advantageous? This defective system 
demoralizes engineering personnel. Now a sensible engineer tries to become 
manager. And having become one, he stops being engineer since he lacks a real 
opportunity to devote himself to creativity. The system of payment for labor 
should be flexible. The current salary of an engineer, as for a manager, 
should be calculated based on the volume of work performed and should take 
into account each person's contribution to this work, 


47 





It is well-known in engineering that systems without feedback are inoperable. 
This is fully applicable to life also. If a person can work, and work more 
and better than his neighbor, and the evaluation of his labor is the same, 
then we can be sure that he will not continue to improve his work. And if 
he still wants to work, most likely he will try to find another position 
suitable for this. On the other hand, a person who is not capable of 
creative work, is glad to “create and take risks," but unfortunately. . . 
Consequently, he is compelled in fact to do nothing, while displaying that we 
have not yet learned to measure creative labor. But it is not necessary to 
measure it. It is only necessary to select people who are capable of 
creativity and create the appropriate working atmosphere for them. Then the 
question of management and discipline will become superfluous of itself, 
since a person absorbed in a creative impulse works at the limits of his 
capabilities. 


In my opinion, a "C" student does not have the right to an engineer's diploma. 
But inasmuch as we already have millions of such engineers for these and other 
reasons, the problem must be solved based on reality. Now the process of 
restocking the engineering profession with mediocre engineers has taken the 
form of a progressive illness which literally afflicts all engineering and 
even scientific levels. Surgical intervention is the only fundamental way 

of treating this illness. 


The attack on the problem must be carried out on a wide front, beginning with 
the school and VUZ and ending with production and the institutes. Our 
socialist principles must be used more effectively as economic levers; we must 
strip mediocrity of its advantages and open the way for talented people. 


Solomentsev on Future Requirements 
Moscow SOVETSKAYA ROSSIYA in Russian 11 Dec 83 p 2 


[Interview with Yu. M. Solomentsev, doctor of technical sciences, professor, 
winner of the Lenin Prize, and rector of the Moscow Machine-Tool and Instru- 


ment institute, by A. Glovatskiy; date and place unspecified ] 


[Text] [Question] Yuriy Mikhailovich, what requirements are being advanced 
today for the process of training a specialist who will be working in the next 
century? 


[Answer] The engineer of the 2lst Century is primarily a specialist who is 
able to solve major problems and not only the tasks of the moment. Therefore, 
the whole process of instruction in the VUZ must be carried out taking his 
future activity into account. Recently the party and government outlined a 
program for accelerating scientific-technical progress. In order to success- 
fully put it in practice, it is essential to produce the appropriate 
specialists of different specialties and specializations, unified nonetheless, 
with standard programmed instruction. Such "landing forces," put into battle 
against problems could, in my belief, quickly and skillfully accomplish the 
assigned missions, respond flexibly to a change in production conditions, and 
in addition sharply decrease expenditures of development, study, and intro- 
duction of the results obtained. 
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Based on this, basic training of the future specialist should be the main 
innovation in the instruction process. This should be understood as teaching 
the student the general methodological approach to creating new processes 

and machines. Mastering them, the specialist will be universal -- he will 

be able to adapt smoothly to meet other challenges related to the given 
problem. 

We should, if you will, firmly squeeze out information “from our grandfathers” 
in curricula, despite its importance, and give students a new range of 
knowledge which will be essential in the future for the new type of engineer. 
Such an approach will differ essentially from the way instruction is carried 
out in technical VUZes at the present time. Today it is primarily, as a rule, 
a set of disciplines based on traditionally set lists. In many VUZes little 
concern is shown as to whether they are of benefit to the specialist. 


And this is not all. The feeling of the necessity of continuous self-improve- 
ment and self-education must be begun to be indoctrinated in a young 
person, beginning during one's school days and intensifying in the VUZ. 
Without the development of these qualities, even the new type of engineer, 
under conditions of the enormous volume of information will simply age 
quickly. Not in years, but in knowledge. 


Today the contemporary engineer must function in conditions of an enormous 
volume of technical information. It is impossible for the specialist to 
not only digest, but also keep track of the information avalanche. Mean- 
while the incompleteness of informational support today already diminishes 
the technical capabilities of the engineer. And what about tomorrow? This 
work will be inconceivable without assimilating an even larger volume of 
information. Specialists confirm that while today this volume is doubling 
every 1-1.5 decades, by the year 2000 such an accumulation will occur every 
1-1.5 years. This means that the activity of an engineer of the early 2lst 
Century will be impossible without using the computer. 


And not only for an engineer. According to the prognosis of scientists, by 
the year 2000 the whole population of the country,beginning from school age, 
will be involved in dealing with computers. And this process will be just 
as common as instruction in reading and writing. 


In order to use computers efficiently, new systems of automated data 
collection, storage, and processing will be developed. Tomorrow's engineer 
must not only know how to use the systems, but also be able to create new 
informational resources for our country. To be able to propose and solve 
problems of mathematical modeling and analysis of new technologies for 
tracking down progressive technical solutions. And not simply progressive 
but on a level which exceeds the world's best achievements. 


He will have to master the principles of building flexible automated production 
facilities including micro-processing equipment and software for it. It is 
also necessary to teach the engineer who will work in the next century all 
this. 
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[Question] Yuriy Mikhaylovich, what are they doing in this direction in 
other countries? 


[Answer] It is well-known that the technically developed countries have 
already begun this process -- they have begun to build up national informa- 
tion resources. They are becoming just as fundamental as materials and 
energy. I must take part in international conferences and exhibitions on 
machine building. Frequently one hears frank statements from those who wish 
us evil that they will gain advantages in economic competition since they will 
soon create flexible technological processes. There is a certain reality to 
these threats. The question is whether they will create them before us. This 
now depends on us alone. One thing is obvious: the complexity of the tasks 
must not frighten those away who are called on to perform then. 


[Question] By order of the USSR Ministry of Higher Educational Institutions, 
your institute was granted the right to train specialists in robot engineering 
Systems and automated design in machine tool building. Why was your institute 
chosen for these purposes? 


[Answer] There are several reasons. The institute has always had a reputa- 
tion for its high level of personnel potential. And today a strong professor- 
teacher staff is concentrated here. We were the first ones to build elements 
of flexible automated production facilities. Maintaining traditions, we are 
trying to acquire contemporary equipment, Our stock of machine tools ranges 
from the universal lathes to a type of "processing center," with digital and 
programed control. We have an appropriate set of contemporary computer 
equipment at our disposal which may be used not only for complex calculations 
but also for process control. 


Our VUZ could be called scientific-educational And this is justified. We 
believe that a good VUZ is one that has a serious scientific foundation. 
Contrary to the widespread opinion VUZ personnel should be teachers, we 
believe that they should above all be serious scientists. This is under- 
Standable: they will have something to teach young people. It seems that 
the VUZ which relies only on the old authority of pedagogues cannot perform 
the tasks dictated by the neeus of the society of the future. 


[Question] What are the basic principles of reorganization of instruction at 
the Moscow Machine-Tool and Instrument Institute, based on the program goals 
of graduating a new type of specialist? 


[Answer] Reorganization is accomplished primarily through intensifying the 

basic training in the first three years of instruction. This is done through 
introducing new disciplines based on courses in physics and mathematics. 
Theoretical and mathematical support of systems for automated planning calcula- 
tions, for example, may be associated with it. In old programs special 

courses were introduced for each specialty. The work programs of all disciplines 
include questions and tasks done with the aid of computers and systems of 
automated planning calculations. In this way, each student, graduate student, 
and teacher now works a great deal on computers during the instruction 

process, since for some disciplines up to 1000 hours are assigned by the 
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Syllabi. And such "contact" with computer equipment gives students genuine 
pleasure. I should think so! It proves to be possible not only to evaluate 
one’s own potential and abilities, but to experience pleasure and joy from 
elements of creativity which accompany this process. 


Quite a lot has been done. But there is still a great deal to do. We need 

to work on the foundations of the special disciplines. Textbooks and teach- 
ing manuals for new courses must be prepared, and in addition old ones for 
traditional disciplines must be reprinted taking into account the introduction 
of computers into the educational process. 


[Question] The last question. Tell us, Yuriy Mikhaylovich, what difficulties 
did you have when converting to new syllabi? 


[Answer] The basic difficulty was the need to overcome the psychological 
barrier within the institute. Some of the professors and teachers did not 
believe in their own abilities or in the possibility of reorganizing their 
thinking and activity. Others found it impossible to "re-educate" themselves. 
There were certain difficulties in implementing a uniform system of instruction 
governed by new syllabi and work programs. Nonetheless, we managed to build 
such a system which insures training of new types of engineers. 


We must always remember that we can win the economic competition with the 

West depending on how mature the ranks of the engineering profession in the 
country prove to be with respect to professional, ideological-political, labor, 
and moral training in the coming century. 


Computer Training of Engineers 
Moscow SOVETSKAYA ROSSIYA in Russian 17 Dec 83 p 2 


[Article by L. Gladysheva under the rubric: "The Engineer of the 2lst Century : 
Robot Teaches Creativity"] 


[Text] Our newspaper began the new feature column “Engineer of 
the 2lst Century" on 11 December. It began with a conversation 
with professor Yu. M. Solomentsev, the rector of the Moscow 
Machine-Tool and Instrument Building Institute, which raised 
problems of training engineers whe meet the requirements of the 
new stage in the scientific-technical revolution. It discussed 
the role of science in the instruction process and the need to 
fundamentally reorganize the curricula of the VUZ. Today we 
continue the column with a story on the experience of the Ivanovo 
Energy Institute, where new forms and methods of instruction 
were successfully introduced. 


With the rector of the Ivanovo Energy Institute imeni V.I. Lenin Professor 
Yu. B. Borodulin we are walking along the long corridor of the educational 
building. Instead of the traditional plates on the doors, there are unusual 
ones -- "Computer Display Classroom," Computer Graphics Hall," and “Computer 
Center." 
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Yuriy Borisovich opens the decor, inviting us into the computer display 
classroom. In the auditorium there are no tables and chairs as the eye is 
accustomed to; there is also no blackboard along a whole wall streaked with 
chalk marks of mathematical forsulas and diagrams. Before each student is 
a television screen and a display keyboard -- these are training lessons in 
exploratory design. 


The screen bursts with green letters and an unseen “electronic tutor" asks: 
"Your last name and class?" The student "writes" the answer on the console 
of the priv ver and in a few seconds, after having fixed it in its superior 
memory, the machine addresses him like an old acquantance: "With which phase 
are we going to begin the design?" 


The student we are standing next to is obviously well-trained and skillfully 
suggests beginning with the second phase, skipping the first, "Input the 
nominal parameters," the machine command follows, 


The dialog continues. Figures run across the screen and outlines of design 
flicker -- the display makes it possible to follow the "progression of thoughts 
of the most complicated technical calculations, which the computer in the 
departmental computer center does in a matter of secon ’s, 


And here is the result already: with the aid of the data fed to the computer 
on the article being designed and its specifications, the “electronic designer" 
produced the final variant of a design for a new type of transformer, and an 
automatic "draftsman" will do sketches of its parts -- a plotter is in the 

next room, the computer graphics hall. 


At the present time this work is instructional. The instructional plan 
formerly allocated several months for course projects. Technical facilities 
have significantly decreased the time required for their preparation, while 
the tasks in contrast have become more complicated, having freed students 
from uncreative preliminary work. 


The performance of the course project on transformers which we just observed 
in reality is part. of the educational system of automated design which was 

developed by scientists of the Ivanovo Energy Institute for Training Broadly 
Educated Specialists. This system is abbreviated as SAPR. 


It is well-known that a person who possesses knowledge and the necessary 
pedogoicsi skills himself is able to teach. And what is SAPR able to do, 
not being a person but a system of interrelated instruments? [It turns out 

a great deal. It can create designs of new machines of machine tools dozens 
of times faster, perform millions of operations per second, and in doing so 
not make even one mistake. It can find efficient design solutions, the 
possibilities of which the designer never even suspected. 


The "brain" of the training SAPR is the powerful computers with enormous 


memory -- storehouses of knowledge generated by man. From the computer 
display classrooms, and the offices with simulators, and_ the 


departmental computer centers, a wide staircase leads to the third floor -- 
the institutes collective-use computer center. 
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Supplying computer equipment with the necessary programs is complicated. 

Suffice it to say that one hour of display work in the conversational mode 
“costs” thousands of hours of programmer work. It is even more complicated 

to make computer equipment a tool of the educational process and a means for 
providing the future engineer with professional knowledge, practical experience, 
and a “second literacy" -- the skills of a programmer and a developer of auto- 
mated systems with the ability to use then. 


To this end the RSFSR Ministry of Higher and Secondary Specialized Education 
adopted a scientific-technical program "Systems of Automated Design." The 
Ivanovo Energy Institute was designated the head VUZ for creating projected 
educational SAPR's. 


At that time, several years ago, the decision of the ministry collegium 

surprised many people in view of the insignificant capabilities of the peripheral 
VUZ. But at that time it wis precisely the Ivanovo Energy Institute which had 
distinguished itself by purposeful scientific research on principles of 

optimal design of energy equpment and development of automated design systems, 

It was precisely this institute which had begundeveloping one wf the country's 
first training SAPR's for "Electric Machines," which in the llth Five-Year 

Plan were included in the state plan, 


If one considers that more than 40 percent of the young specialists graduated in 
our country are engineering personnel, that the number of creative engineer- 
ing tasks in basic fields of engineering doubles every 3-4 years and further- 
more will increase at even faster rates, that the scientific-technical 
revolution gave birth not only to new technologies and flexible automated 
production facilities but also a new technology of technical creativity, it 
will become clear how important it is to master to perfection the basic 
principles of building and operating contemporary production facilities, 


It has been calculated that training the new type of engineer is 4-5 times 
more expensive and amounts to 20,000-25,000 rubles per person. Everything 

is expensive in this: computer equipment, machine time, iniormational, 
technical, and methods support of the programs. and technical maintenance. 
The VUZ-developers received 16 million rubles worth of computer equipment 
from a cost-accounting scientific association of the RSFSR Ministry of VUZes; 
nonetheless, many of them, especially Siberian institutes, have a great need 
for minicomputers and display stations. Both material and nonmaterial 
expenditures are very great, and to some VUZes they prove to be excessive, 
What will happen? Who should get the bill for the diploma? 


Experience suggests a solution. A number of VUZes today, including the 
Ivanovo Institutes, are training engineers of high professional qualities 

for the Ivanovo Association of Heavy Machine-Tool Building imeni 50-Letiya 
SSSR, the Sverdlovsk Uralelektrotyazhmass enterprise, the Zaporozhye 
Transformer Plant, and a number of other enterprises with just one stipula- 
tion, that the graduates will work directly in their specialties and be 
developers and users of automated systems, But has the time not come for 
enterprises snd sectorial ministries who order a highly qualified "expensive" 
specialist to make their own small contribution to his training? Then, per- 
haps, it will be fair and expedient. 
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In connection with this we recall the speech at the All-Union Conference by 
the general director of the Ivanovo Machine-Tool Building Association V.P. 
Kabaidze, who, by the way, was today awarded the USSR State Prize for the 
development and implementation of a flexible automated production facility 
which makes it possible to build "manufacturing centers" at the level of the 
best world standard. 


"Specialists must be trained with designated purposes for actual enterprises 
and practical problems, on the condition of receiving basic general training." 
Having discussed this problem as one of the priority problems, the head 
council of SAPR programs recommended that VUZ-developers of SAPR's conclude 
a comprehensive contract with interested ministries and departments. What 
do they envision? Target training of engineer -users of automated design 
Systems, retraining of industrial specialists in VUZes, and performance of 
scientific-research work on building SAPR's for sectors. As is evident, 

the suggested "services" can dynamically combine VUZ science with the 

tasks of scientific-technical progress and the demands of the national 
economy in creating fundamentally new equipment and advanced technology. 


Unfortunately, at the present time few have responded to the suggestion. But 
among them is the Ministry of Electrical Equipment Industry, for whom the 
Ivanovo Energy Institute has begun to train specialists. Is the difficulty 
in crossing departmental barriers hindering it? Or is time needed for 
psychological reorganization? 


Most likely, it is both. Organizational questions here are so closely tied 
to economic and social problems that underestimating some momentarily 
inhibits the solution of others, and as a result there are large losses in 
time and capital. 


The complex interrelations of man and computers also manifest themselves in 
a complex way on the most diverse levels. 


Let us take,for example, instructional plangand programs for engineering 
specialists which are in use at the present time. They do not satisfy 
the requirements for shaping the new type of engineer, while new ones 
have not been approved although they also exist. It turns out this is 
not in the jurisdiction of the RSFSR Ministry of VUZes. 

"We have taken it as our own personal responsibility," answered Borodulin 
and somehow guiltily raised his hands. "There was no other way and we had 
no time to wait.” 


In all the institute's council assigned about 500 heurs for special courses: 
"Methods and Programs of Uptimalization," "Theory of Automated Design,” 
"Methods of Exploratory Design and Adoption of Engineering Decisions,", and 
others. 


They also demanded methods support for the educational SAPR, The burden on 
teachers has increased considerably: while the staff of professors and 
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teachers remains as before, individual instruction (instead of the usual group 
lessons and consultations they have to work with groups of 6-12 students) was 
added to compiling and programming methodologies. And in the meantime the 
VUZ- developers onlydream and wait and wait for at least a few additional 
personnel. Especially when the RSFSR minister of higher ard secondary 
specialized education has issued an order on this. But in the meantime 

the primary moving force is enthusiasm. 


Training by Scientific Methods 
Moscow SOVETSKAYA ROSSIYAin Russian 28 Dec 83 p 2 


[Article by A. Nikitenko, prorector for educational work at the Novocherkassk 
Polytechnical Institute imeni S. Ordzhonikidze under the rubric "Engineer of 
the 2lst Century : Who Will Take an Unprofitable Topic?"] 


[Text] The conversation on the engineer of the 2lst Century begun by 

SOVETSKAYA ROSSIYAin my opinion will arouse animated discussion among employees 
of higher education. I personally read the first publications under the new 
rubric with interest. The problem touched upon by the rectors of the Moscow 
Machine-Tool and Instrument Building Institute and the Ivanovo Energy Institute 
are close and understandable to every VUZ. It is true that as yet by no 

means every one has the capability to provide the educational process with 
contemporary means of instruction and programming as our Moscow and Ivanovo 
colleagues could. 


With all respect to technology, without which an educational institution 
would surely be impossible today, other issues must also not be forgotten. 
These are issue@whose successful solution will determine the efficiency of 
our work. 


Recent years have been distinguished, in my opinion, by significant changes 
in the professional orientation of youth. Despite the confident advance 

of scientific-technical progress, the number of youth who want to acquire 
an engineering specialty is continually decreasing, competition for technical 
VUZes is decreasing, and in consequence of this entrants’ standards at 
institutes are comparatively low. The reasons for this are a special 
discussion. I would like to say, however, that as the situation now stands 
we employees of higher education who train technical personnel need to find 
new forms and methods of professional-orientation work with secondary school 
students, workers, and rural youth, and students in training sections of 
VUZes. Questions of finding "their own" students have been discussed in 

the pages of the press many times. 


Finding the most efficient ways to build up the educational process is no less 
important. These are ways which would help increase the academic activism of 
students, improve socio-political training, and ultimately shape a highly 
qualified specialist. 


Solving the problems enumerated will promote, in addition to everything else, 
allout development of one of the basic types of activity of VUZ professors and 
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teachers -- scientific-methods work, The same requirements should be made on 
the contents of this work as on the contents of scientific-research work 
being performed in VUZes for the country's economy: strict performance dead- 
lines, compulsory introduction, planning of economic efficiency, and the like. 
Unfortunately, scientific-methods research today is in Cinderella's position 
-- its practical return is not very great. 


A paradox is at hand: one of the most important sides of the activity of VUZ 
teachers who are charged with determining the optimal ways and forms of train- 
ing engineering personnel is clearly being given too little attention. The 
cause of the situation that has been created is the low popularity of 
scientific-methods work among teachers in technical VUZes, which is often 
responsible for weak moral and material incentive, Actually the professor- 
teacher contingent does conduct scientific research and experimental-design 
work for the national economy within the confines of economic contracts with 
industrial enterprises and scientific-research and planning-design organiza- 
tions. Economic contract relations envision allocating means to acquire 
equipment and materials; part of the work may be performed by outside 
organizations. And finally, money is allocated for wages and paid to 
developers in addition to the basic salary. When people successfully com- 
plete and introduce economic contract work, they receive bonuses also, 

that is, additional material incentive, 


Work in a VUZ usually envisions writing and defending dissertations which are 
the criterion of increasing a teacher's professional training. Dissertations 
(especially candidate dissertations) are written mainly on the subject of 
economic contract work which, as a rule, is put into practice and has a 
planned economic impact. 


VUZes conduct scientific-methods research on the subject of the state budget. 
This work is often poorly supplied with the necessary laboratory facilities and 
auxiliary personnel, and there is no additional pay. Opportunities for 
preparing dissertations on methods themes for teachers in technical VUZes 

are extremely limited (there are difficulties with scientific supervision, 
graduate work, and defending dissertations in the appropriate councils, and so 
forth). If one adds to the difficulties listed above the problem of 
introducing and evaluating efficiency, it will become clear that scientific- 
methods work in a technical VUZ is not prestigious. 


Technical VUZes train specialists for industrial enterprises and organizations. 
In recent years after the decree by the CPSU Central Committee and the USSR 
Council of Ministers "On the Further Development of Higher Education 

and Increasing the Quality of Specialist Training" (1979), a new form of 
relations of VUZes with ministries, associations, and large plants became 
increasingly widespread: conclusion of long-term contracts for cooperation 

in training personnel, performance of scientific-research work, development 

of the material base of VUZes, and so forth. 


Enterprises and organizations are vitally interested in the quality of train- 
ing of engineering personnel. Consequently, part of the capital which they 
allocate to a VUZ (for conducting economic contract scientific-research and 
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experimental design work) should be used for scientific-methods research 
which improves the educational-indoctrinational process and increases the 
level of specialist training, There is no doubt that the expenditures 
mentioned will be repaid, After all instruction will be conducted taking 
account of the specific nature of the sector for which specialists are being 
trained. 


Practical questions of the structure of economic contract work within the 
confines of long-term relations of VUZes with industrial enterprises and 
organizatiors should be decided by the USSR Ministry of VUZes and Union 
republics ministries in cooperation with sectorial ministries and associations. 


The question of scientific-methods work, in my opinion, is one of the main 
ones in the problem of improving the educational-indoctrinational process in 
VUZes. But it is not the only one. Certainly, it seems the task of more 
practical participation of ministries in the instruction process of students 
and in developing the material base of VUZes must be solved. Here I am in 
full agreement with the author of the article "The Robot Teaches Creativity" 
(SOVETSKAYA ROSSIYA, 17 Dec 83), who asserts that the time has come for 
“enterprises and electorial ministries who order a highly qualified ‘expensive 
specialist to make their contribution to his training." ?roducing engineers 
for production is a general governmental task,and not only VUZes but 
also those for whom the higher technical school is working should take part 
in solving it." 


Tomsk Experience in Training 
Moscow SOVETSKAYA ROSSIYA in Russian 12 Jan 84 p 2 


[Article by A. Chernenko, chief of the department of propaganda and agitation 
of the Tomsk Obkom of the CPSU, under the rubric "Engineer of the 2lst Century ; 
VUZ Cooperation" ] 


[Text] It is no secret that VUZ graduates frequently lag behind the general 
progress of the scientific-technical revolution. Not every one of them 
receives the necessary civil and ideological tempering. And one must keep 
pace with life and its objective demands and laws. It is well-known that in 
order to hit a moving target, one must fire with a lead. As practices which 
are developing in Tomsk show, VUZ cooperation and its pivotal link -- the 
educational scientific-production complex (UNPK) -- give the possibility of 
training a student with an aim for the future. 


Life has proved: the stronger the interrelations of a scientific-research 
institute and the VUZ itself, the more qualified the engineer comes out 

and the higher his social maturity. There has been much talk about the fact 
that research and academic institutes must turn their attention to the 
educational and indoctrinational process, but talking is not doing. 


And in Tomsk, a path to solving this problem has been found; not the only 
one, perhaps, but in our opinion a genuine one. This is a structural 
merging of the educational and scientific subdivisions. Colleges are bound 
by close relations with scientific-research institutes, and departments are 
linked to sections and divisions. Managers are becoming unique connecting 
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links between educational science, and production. It is noteworthy that a 
corresponding member of the Academy of Sciences and deputy director of an 
academic institute V.Ye. Panin heads the powder metallurgy educational 
scientific-production complex and V.Ya. Ushakov, a doctor of technical 
sciences and director of the high-voltage scientific-research institute 
heads the Energy Complex. More examples could be given. 


It is important to note that the experiment did not require additional 
resources -- no rates of pay or people were added. They managed economicly 
with what there was. Now the complexes are turning into independent structural 
subdivisions monitoring both scientific-indoctrinatioual and research work. 
This mutually advantageous form of integration makes it possible, on the one 
hand, to increase the efficiency and quality of the educational process in 
the VUZ by recruiting experienced specialists, skilled workers, and employees 
of a scientific-research institute for training students and to more fully 
utilize the production base for this purpose, and on the other hand, to take 
advantage of VUZ potential for solving national economic tasks with greater 
results. For example, leading associates of the university's scientific- 
research institute of biophysics and biology conduct practical lessons and 
are presenting 26 special courses ( worked out mainly on practical materials 
of the institute). In TIASUR [expansion unknown] all associates of the 
scientific-research institute and graduate students are obligated to carry a 
teaching load of 200 hours per year, At the polytechnical institute depart- 
ment heads manage divisions of head scientific-research institutes, and in 
the Kibernetika UNPK more than 90 percent of the teachers participate in 
scientific work, primarily on economic contracts. 


We have now come to the most important thing -- the indoctrinational function 
of the UNPK, which is often forgotten, unfortunately, while scientific and 
economic considerations are put in first place. But when we were discussing 
the tasks established by the 26th Congress of the CPSU, the CPSU obkom and 
VUZ party organizations already saw then what enormous potential there was 

in cooperation, both in the plan for training personnel and in ideological- 
moral tempering of youth. The student is not simply becoming acquainted with 
the newest technology; his thinking is being shaped in practice. He learns 
to evaluate his role in production and in the collective from a moral stand- 
point. Involvement in research work helps to indoctrinate youth with a sense 
of patriotism toward our native science and teaches him to defend his decision 
and look into the future of engineering and the development of Siberia and 
the country. 


The absolute majority of diploma projects at the Tomsk Polytechnic Institute 
imeni S.M. Korovare written m practical themes and put into practice. For 
example, at TIASUR automated systems for management of the economy of 

Tomsk Oblast and the technological process of pumping oil through the oil 
pipelines of Central Siberia were developed and put into operation. 


Many VUZes have established arrangements where senior students go to a 
scientific-research institute one day a week, The rationale for a student 
consists in quickly becoming accustomed to scientific-research work, and 
this work is on the most contemporary subjects. He works side by side with 
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his teachers. He is a competent associate in the laboratory and the depart- 
ment. He searches and he thinks. In this situation everything is out in the 
open and everyone knows exactly what you are worth. 


In short, forming scientific habits in a young person proves to be inseparably 
related to forming a conscious, creative attitude, civil maturity, and pride 
in our native science and involvement in the transformation of Siberia. In 
other words, complexes have become a fundamental link with the actual 
implementation of the demand of the June 1983 Plenum of the CPSU Central 
Committee for the need to examine the bases of educational process anew and 
emphasize the organizational side of the indoctrinational process. Further- 
more, it seems to us, they make the demand of the Plenum for unity of 
ideological organizational, and economic work as applied to higher education 
a reality. We believe this unity is founded in the very structure of the 
complex. 


At TIASUR non-chartered public organizations are being formed into UNPK's, 
and at the university unified party organizations which combine communists 
in scientific-research institutes and colleges are being created. 


The complexes have made it possible to look at the activity of scientific 
associates in a different way also. Not only their performance of economic 
contract work but also the level of personnel training and their participa- 
tion in the indoctrinational process are now being evaluated. This approach 
is also receiving organizational reinforcement. From the next school year 
at the university, an individual plan of a scientific associate is being 
introduced in which a definite section is assigned to indoctrinational work 
with students: curatorship, conversations in dormitories, and so forth. 


Nonetheless, is there not a danger here that having been carried away with 
"special" tasks, scientific workers or teachers will digress from the main 
thing. A.S. Petrov, the prorector of scientific work of the university, 
responded to this question in this way: 


"Such cooperation enriches both sides. We are stronger together than apart. 
Thanks to the assistance of scientific-research institute employees, the 
teaching load of teachers is being reduced and they may use the free time for 
indoctrinational work and improving skills. And through the assistance of 
students and department employees, it is as if the scientific-research 
institute is tripling its staff. In addition, in these conditions the 
opportunity will arise to significantly increase the quality of training 

of young specialists. Beginning with the third year, the majority of students 
are assigned to certain supervisors -- they will lead them up to the defense 
of their diploma project. For each NII associate there are 1-2 students 
(NII's perform up to 90 percent of the course work) -- there is an individual 
approach for you." 


What then is in the future? Life itself and the demands of higher education 
encourage new solutions on the path of cooperation. These objective 
tendencies are taken into account and monitored by the party obkom, New 
links in the chain of cooperation are being created by combined efforts, They 
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help take advantage of the material and cultural valuables of VUZes with best 
results. An inter-VUZ library has been set up in the city (it combines 6 

VUZes and 17 tekhnikums). Last year 95,000 readers used interlibrary 
resources. An inter-VUZ department of ethics and aesthetics was established 
on the basis of the university. In the future is the creation of a similar 
department of general chemistry. A trust of scudent dining halls and a joint 
recreation center were organized. Special mention should be made of the 
inter-VUZ experimental-production complex. Formerly VUZ NII's and laboratories 
provided materials and equipment for conducting research themselves. Now there 
is a narrow specialization. Each institute produces or helps others in what 

it is skilled in. It is understood that assistance is offered for pay. 
Instruments and equipment are used in a state-minded fashion, Here are the 
figures: the coefficient of equipment use rose from 0.3 to 0.7 percent, and 

of computer equipment to 0.9 percent. 


The advantage and success of cooperation are apparent, but do any unresolved 
problems remain today? The experiment is out of diapers and now it turns out 
that its clothes are not ready yet. Not one complex other than the Kibernitika 
UNPK has been legally formalized. And consequently, there are many compli- 
cations. They come down to organizational and legal questions which the 
rubric “Engineer of the 2lst Century" has already stated. But, it seems, 
these problems are temporary. 


Engineer's Role in Production 
Kishinev SOVETSKAYA MOLDAVIYA in Russian 22, 25 Jan 84 
[22 Jan 84 pp 2-3] 


[First part of two-part article by Leonid Kazakov wder the rubric "The 
Specialist: Position and Personality": "The Engineer's Diploma"] 


[Text] Leonid Vasil'yevich Kazakov works as the deputy chief of 
the Special Design Buro of Precision Casting of the Tiraspol 
Casting Machine Plant imeni S.M. Kirov. For participating in 
the building of highly efficient equipment for the food industry 
he was awarded the State Prize of the MSSR. 


We are here offering our readers excerpts from his observations 
on the role of the engineer in contemporary production, and on 
the ways and methods of increasing the output of engineering 
labor and the prestige of the profession. The complete text of 
his observations will be published in the journal KODRY. 


The tasks advanced by the November 1982 and December 1983 
Plenums of the CPSU Central Committee demand exacting 
evaluations of what has been done and a deep analysis of 

both successes and shortcomings. In that the sense L. Kazakov's 
thoughts are of interest to wide circles of readers. The 
position of the article on some questions may seem debatable. 
Nonetheless the problems which the author touches on are 

urgent and painful ones. 
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Who else is there? I remember the 1950's: When people met someone with an 
institute badge on his chest on the street or in society, they unconsciously 
Slackened their pace. . . They very much wanted to examine the shiny little 
dimond-shaped insignia with their magic figures -- little flags, airplanes, 
and ships. They attracted the youthful imagination of then secondary school 
graduates. This was significant, alluring, and prestigious. This was a 
person with Higher Education. 


Now there are many people who wear academic badges; they are as common as 
watches. And it is not too prestigious; who is there to astonish? 


Once I was on a business trip to Czechoslovakia. One of the comrades who 
had received our delegation turned to me: 


"Comrade engineer, allow me to ask a question." 
And he introduced himself to us: 


“Engineer so-and-so." 


Little plates on doors read: "Chief Technologist, engineer." -- and then the 
family name and first name. Or a signature on official papers, and in front 
of it the abbreviation -- "eng". 


The engineer is respected. That is understandable. But who do we call an 
engineer today? No, no, I am not talking about a lexical interpretation -- 
that is understood. I am talking about the position. 


There is an amusing game: Who else is there? I will begin: engineer for 
supplies, engineer for personnel and domestic services, engineer for dispatch- 
ing, engineer for technical instruction. I ask the reader to continue the 
list -- who else is there? 


Respected comrade suppliers, personnel workers, dispatchers, this is no 
insinuation. Take the most humble assurance of the author of his deepest 
esteem for you! But for you I could not have created anything in life and 
ultimately I would not have written these lines: the laborious problems of 
supplies, instruction and dispatching would have swallowed me up. I am 
talking of something else. 


Higher education injects streanBof information into us; we are taught the 
most complex problems of mathematics and physics, of dozens of intelligent 
sciences. It has to be that way. But let us be frank: suppliers and 
personnel workers do not take mathematical roots, nor derive integers, nor 
split atoms. They need other knowledge and skills. Why should engineers 

be needed there? And why do they always have to be called "engineers"? The 
word "engineer" has one meaning, and only one! And it must not be devalued; 
everyone loses from that, both engineers and those who are called that 
simply because a more appropriate name has not been thought of. 


Of course, people build equipment. If one traces the introduction of many 
technical innovations, one can notice the link between their destinies and 
the destinies of their creators. 
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Let us take, for example, machine-tools with digital programmed control. 
Their astounding capabilities lie in the fact primarily that without the 
direct influence of themachine tool operator on the control organs, they are 
able to machine articles of any compiexity according to a predetermined 
program. 


So machine tools have been created, tested, and reported. Of course, they 
pour on the words -- on the level . . . higher than the level .. . makes 
possible .. liberates . .. eliminates. .. insures and so on. 


Sometimes introduction has even been started by directive, without taking 
the specifics of production nor its unpreparedness for such equipment into 
account. 


And "intelligent" machine tools were put where day after day and year after 
year they machined the same part. All the "intellect" of the innovation 
went absolutely and completely to waste. But favorable reports would be 
written: "They were bought, introduced,and we use them." Moreover, they 
contrived even to scrape up an economic effect from this use, and this, 

of course, meant bonuses. 


Meanwhile plart handymen would “reindoctrinate" the illustrious experts, 
haul the elegant cabirets packed with electronic equipment away to the 
warehouse, and then rig up simple devices to make these same machines tools, 
but now without digital programmed control, some-how finish earning their 
living for them. 


That is how a valuable idea was discredited, and this event is by no means 
of just local significance. 


In pronouncing the word “progress” one wants to lift up his head: logically, 
progress is higher than the current level. And so building up the stock of 
machine-tools with digital programmed control is a staircase which leads to 
progress, while using them for undesignated purposes is movement along the 
Same staircase, but in this case downward. 


Let us return, however, to our theme: increasing the number of people with 
higher education is undoubtedly a path toward progress, but using them as 
craftsmen is moving down this staircase. As is obvious, the destinies 

of people are intertwined with the destinies of equipment and frequently 

they even repeat them. It is not surprising that everything is based on the 
person. Down a staircase that leads up! None of our progressive views or 
discussions can justify and even conceal the absurdity of this process. None. 


The lion's share of VUZ graduates become foremen. We read one and the same 
thing in different articles and hear it in speeches. With the contemporary 
complexity of production a foreman must possess the knowledge of a highly 
qualified engineer. 


Words . .. Words . .. Words . . . Why does a foreman need to know special 
chapters of higher mathematics? What does he need topology for? And why 
higher physics? They perform very important and very complicated work, our 
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production formen, but certainly it is apparent that a foreman needs know- 
ledge in a completely different area: he must master questions of the 
organization of production, psychology, and pedagogy, if you will. I do 
not undertake to assert that training such a specialist is cheaper or 
simpler than a general engineer, but the benefit from such a foreman will 
be greater. Who needs a bicycle with an attachment for beating eggs? Or 
a tape recorder with knife sharpener. Objects, like people, should fit 
their functions. 


As far as intelligent machine tools are concerned, the current opinion that 
today not workers, but engineers should put on overalls, because equipment 
has become more complicated, is based on militant dilettantism. If we want 
to have a lot of everything, production needs to be simplified, not by 

clever philosophizing, but also not in the opposite way. Replacing a 

worker with an engineer at a machine-tool is a sad case which should 

quickly be examined from the point of view of absurdity since we can never 
have enough of them, these very machine-tool operators. Work with a machine- 
tool must be simplified, and not complicated, and the way upward is to 
increase reliability and reduce universality. 

"The Tsar-Designer." I do not know how it was before, but in our time it is 
difficult to find a booklet of humorous stories which does not have something 
or other about us designers. Sometimes through the ignorance of the author, 
our design buros are called offices, but the point of many humoresques comes 
down to one thing: "What do they do there?" We already know the classical 
situations by heart: women, of course, file their nails until lunch -- from 
left to right, and after lunch -- in the opposite direction, while men 
discuss the problems of catching fish or sports. 


Believe me, this is not true, or not exactly true. Laying it on thick, one 
always risks losing the genuine hues. But, the humorists are indisputably 
right about one thing. 


The nation's technical VUZes graduate tens of thousands of specialists every 
year, and they are all snatched up. All kinds of people go "to work" -- 
intelligent ones and others who are not, suitable ones and ones not quite, 
energetic ones and so-so ones: rigorous selection has to a certain degree 
lost its meaning. 


In accepting a regular specialist for work, managers of all ranks warn him, 
"You see, you will have to, how can I say this more precisely, sometimes 
perform some work which is uncharacteristic of your basic specialization, 
inasmuch as . " 


"Pick tomatoes?" the person being hired specifies. 


' agrees the chief. 


"That too,’ 
"However," he continues, "since you know everything, let's be frank. You 
will have to work at a canning plant for about two months out of the year, 
help the subordinate kolkhoz a little, and if there is a rush in our shop -- 
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you will have to work there. What will you have to do? What they tell you: 
turn a handle, paint, hammer. I'll tell you more, since you are new here, 
you'll have to do all this more often than the others. We can't send an 
experienced specialist to a kolkhoz, certainly.” 


The employee agrees to everything, at first anyway. They come to an 
arrangement. The beginner drags himself off to the personnel department, 
and the employer immediately picks up the phone and dials his colleague's 
number. 


“Congratulate me, old man, I got another tsar-designer.™ 
What kind of a position is this tsar-designer then? 


Once a friend asked the writer V.V. Veresayev, who in his youth graduated 
from a medical faculty, to advise him on some illness he had. 


"What are you talking about?" The writer was surprised, "don't you really 
know that I've been a tsar-doctor for a long time?" 


"Why a tsar-doctor?" asked the friend. 


"It's very simple," answered Veresayev, “the tsar-bell doesn't ring, the 
tsar-cannon doesn't fire, and tsar-doctor doesn't treat people." 


I grew up in a provincial town where I joined in seasonal work: being without 
a father after the war was no soft life. In the morning the rasping plant 
sirens woke us up. Many people were packed into the stuffy little room of 

the personnel department. We drew out our papers, received directions, 

and immediately dispersed to the shops, which were rather like steamrooms. 


Forgive me for the digression. I am reminded of all this whenever there are 
orders lying on my desk: send 100 people to the canning plant, the same to 
the kolkhoz and on and on. 


Now, it appears, everything is different. At times it seems that food 
enterprise personnel do not need to work at all. Just turn in a request 
to someone a little higher up; they will put on pressure, issue an order, 
and that is the whole job. And qualified engineers of all specialties 
knock around the shops, at all the enterprises of a city that has long 
since been “industrial.” 


About five years ago, I was drawn to the problem of creating highly efficient 
equipment for agriculture and the wine-making and fruit-processing industries. 
Incidentally, this was in addition to my main work, as they say, on the side. 
But the main work was coutemporary highly-complicated equipment both for 
domestic industry and for the fraternal countries as well as for export to 
capitalist countries. The world-wide scope of this equipment required us 

to work without respite: to be behind is simplest of all; to catch up is 
extremely difficult. 
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Nonetheless, the people who were joined in creative brigades were roused by 
the appeals and novelty of the problems (which were unusual for their primary 
occupation) and, as they say, really got going. We built a whole range of 
mechanisms, devices, and automatic production lines, among them an electric 
apparatus which would sort out green tomatoes without human participation. 
Imagine, it is able to sort out hundreds of pieces of fruit in a second. 


It was delivered, documents were signed, and it was recorded. Congratulations, 
handshakes, and applause. I dropped by the shop at the very height of the sea- 
son. The instruments were not even plugged in. 


“Why not?" I asked in surprise. 
“There is no need,” they answered, "no big shots are coming." 


I am not authorized to give advice; I have other concerns. But if some one 

of those who with a flourish of the pen convert a mass of qualified people 

to the most unskilled work would find time, even once a week, to visit his 
“assistant,” (but it must be by surprise, like a real Gogolian inspector- 
general) he would begin to interpret the crocodile tears of the supplicants for 
help in a different way. 


Respected reader, tsar-designer is also a profession. When you come to us for 
a job, we will convince you too that creating new equipment is possible during 
the intervals between vegetable seasons. It is unprofitable to keep them on 
staff, certainly, but what is to be done? 


Were this phenomenon sporadic, there would be no problem. But because it has 
become systematic, well then, losses of work time from using specialists for 
other purposes have no effect at all, either on the number of projects or on 
their quality. So let us once sum up the losses and reduce the personnel of 
the design buro by this number. We will no longer hire tsar-designers or tsar- 
technicians. Isn't that logical, after all? 


Standardication... Those who hear monotony and dryness in this word cannot imag- 
ine that we suffer most of all from confusion precisely where the impact of 
standardization itself has been inadequately felt. But this is a whole science. 
In searching for solutions to tangled labyrinths people standardize everything: 
qualitative indicators of articles, their classification, and even prodgction 
relations. It would k< impossible to work without doing this. And here is what 
is revealing: the ability to think creatively without firm knowledge of the 
legitimate norms of engineering may turn out to be the same kind of useless acces- 
sory for a designer as, say, superior skates for figure skating for a person who 
has never stood on the ice. The general educational training of an engineer on 
issues of standardication is limited to the most general conditions. Future 
cooks are taught as much about petroleum. And this is how technical literacy 

is taught! 


But in order to represent any technical idea on paper, a great deal must be 
known. The documentation for a common meat grinder, including numerous 
documents, agreements, sketches of equipment and so on is probably enough 
paper to contain the monthly program of the meat grind»rs themselves and there 
would still be paper left for answering complaints. And the creative 
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process for building the meatgrinder will be fitted in on one page of draft- 
ing paper the size of halfa sheetof newspaper. And this is the assembly 
drawing, that is, the product of a creative engineer. And what is the rest 
then? The rest is simply work. Necessary, inevitable, important, but work. 
The more complex the article, the smaller the part of technical documentation 
which relates to the category of creativity. In this way the split 
personality of the designer arises: management demands original technical 
solutions and, of course, quality documentation. The standardizers as 
guardians of technical law are obliged to observe the canons strictly. 
Production experts "bring the designer to earth" with production capabilities. 
In other words, some call on them to take off in free flight, while others 
demand that they descend to the sinful earth. As a result a designer spends 
a good three-fourths of his creative life filling out forms for what he 
managed to create in the other fourth. 


And how does this go for others? In musical art, for example, there are 
people who spend their time orchestrating exclusively, and this is by no 
means considered a shameful profession. Not having composing talent, these 
people use their musical literacy to do that part of the work which requires 
only irreproachable knowlege of the laws of composition. 


Let us imagine a fundamentally different division of designer labor: a 
Skilled designer who is able to think creatively worksout the technical 
solutions of the article being created and the general arrangement specify- 
ing with the necessary degree of detail the most important assemblies, 
those that determine the essense of the whole article. 


The solution is accepted. At a brief meeting with the leading specialists 
he defends it, amazing his colleagues with the content of the design jobs 
and their performance times. And then the process moves on. They charge 
designer's assistants (or whatever they are called there) with making up the 
papers for what has been decided. Filling out these forms means creating 
technic:1 documentation which is literate in all senses, or in other words, 
“orchestrating” the assembly drawings. 


Once I expressed these thoughts to a certain important manager and he almost 
challenged me to fight. And he explained: by forcing designers only to bring 
someone's idea to the point of prodiction, we lose people little by little, 
since we humiliate them. And 1 said to him: "Do you agree to be operated 
en by a very good doctor from a polyclinic, a person who is devoted to you 
and a fine diagnostician. but not a practicing surgeon?" "No," he answered, 
"but that's something ei 2." "It may be something else," I said, "but 
realize after all that a standardizer-form filler also has to know a great 
deal; but he is, after all, the one who knows the laws. It seems to me 
personally that standardization is an edifice b: ilt completely out of 
corner-stones." 


He heard me out. He smiled. He said: 
"Save up the aphorisms for your offspring. Maybe they'll appreciate it." 


He had not understood anything. 
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[Conclusion of two-part article by L. Kazakov under the rubric: "The Special- 
ist: Position and Personality : The Engineer's Diploma"] 


[25 Jan 84 pp 2-3] 
[Text] Written and Unwritten Laws 


"It is terrible to live without choice. It is awful. More awful 
than anything," wrote R. Rozhdestvenskiy. Right you are, esteemed Robert 
Ivanovich . .. On behalf of my clleagues and myself personally, allow me 

to thank you for managing in so concise a form to express a feeling which 

we designers experience when our inquiries at appropriate administrative 
levels about the possibilities of using some element or other in new 
elaborations are rejected inasmuch as... 


No, I did not send such a letter. And I did not write it. The poet has 
enough concerns without us. Let him write verses -- he knows how to do 
that! And we will try to manage things ourselves. 


It would seem the simplest thing in the world. Read information sheets 
regularly, order new things, and apply them. Of course, consult with the 
developers, seek advice if needed, and fill out the authorization . 

Stop: "Fill out an authorization" -- how does this take place? 


There is a state standard which precisely defines the precedure tor coordina- 
ting the use of assembly components, let us say, of push buttons, switches, 
bulbs» and all sorts of other things which one does not produce oneself. On 
its title page is a menacing warning: "“Non-observance of the standard is 
prosecuted by law." 


Let us note, that this warning differs radically from what we read on the 
package of tobacco products -- "Smoking is harmful to your health." After 
all, no one has as yet been put in prison for flagrantly ignoring this 
solicitous warning from the Ministry of Health. The matter, as they say, 
is personal -- smoke as you please. But do not joke with a state standard. 
Everyone knows that and tries not to. But not everyone manages. 


So, we open the standard and we do what it orders. We fill out the forms, 
sign them, authenticate all of them with impressive stamps, and send them 

to the proper address. Now we wait and hope. ‘Why not? After all, we 

have done everything as instructed. We do not in the least intend, let us 
say, to use transistors as additives for concrete mixtures orelectric lights 
for decorating New Year's trees. In our plans all these elements will work 
in their usual conditions; in short, everything as it should. 


Fundamentally new articles need fundamentally new elements. This is an axiom. 
In our work especially; electronics is a restless child. It does not like to 
rest in one place for a minute. And here we are waiting. We are heavy- 
hearted, and not for nothing. All the deadlines stipulated in the standard have 
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run out and no response. We remind them politely. Finally, it comes -- a 
refusal? Our palms moist with anxiety, we look in the "belly" of the 

envelope for the list of proposed replacements that the standard specifications 
itself stipulates. But there is nothing there except the word "no" itself 
short and pitiless like the blow of an axe. 
“Excuse me," we are indignant, "but after all the state standard guarantees 


us an option and those who refused us are obliged to offer it. There is no 
option." 


I call the man in charge of the article. 

“Change the plan immediately. We got a refusal." 

“Can I have a week?" he asks. 

"Why drag it out? Change the plan, 

“Give me a week," he insists. 

He has thought of something. He asks permission to go on a business trip. 
"I'll be able to convince them." 

I doubt it, but there is nothing else to do. 


Dear experienced reader, must I explain to you that among the multi- 
tude of measures of persuasion, there are some which no one can resist. It 
is not proper to talk about them; it is proper to take advantage of them. 

On this occasion the men convinced me, went there, and convinced them. And 
he has accomplished this more than once. Unprofitable, of course, but the 
job was done. 


Do you want to see the world? Not an television, of course, but directly, 
personally, as they say. Become a designer. I do not guarantee that you 
will always be welcomed like a relative; it can happen that there are no 
rooms at the hotel and it is difficult to get tickets, but after all every- 
where there are people -- work it out! But on the other hand, theve are 

so many impressions. And acquaintances, and connections! Become a designer; 
you will not regret it. 


Incidentally, about connections. Some of these elements you need may be 
acquired through direct connections. This is when you receive an official 
refusal, but you, as it is now usual to say, get it anyway. It is as if 
you stretched your arm up and got it from the shelf. Honestly speaking, 
methods of obtaining something in this way frequently are worthy of another 
genre, the pretocol for example. 


TO tell the truth, things are not as simple as they’ seem at first glance. 
Everyone needs everything and a great deal of it. And no one will bring us 
anything. I am speaking of something else. We designers understand well 
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that someone should produce exactly as many articles in higher demand as there 
is demand for them, but this in itself is not simple. But then the state 
standard, the ignoring of which is prosecuted by law, should orient t» to the 
capabilities of industry. 


The standard is a written law; what are unwritten ones needed for? 
Thirty-Eight Parrots 


Of all the wise principles upon which the indoctrination of our citizens is 
built, the fairest and most significant one, it seems to me, is one of our 
main principles: "From each according to his abilities, to each according 
to his labor." 


To each according to his labor! This means, above all, that any human labor 
should be its own measure: precise, fair, and the only one. But how difficult 
it is to correctly establish a norm of human labor in accordance with which 
the blessings granted to man will be distributed. Come what may, when a 
product of labor, as they say, is there you can count it, measure it, and pay 
for it. But how do you set norms for creativity? 


The work of a designer is not completely creative. We have already talked 
about this. In the very last part of the designer's work when the process 
of filling out technical documentation is taking place, problems of norm- 
setting are more or less solved. 


However, there have already been many attempts to create uniform norms of 

time for doing planning work, but they have a harder time becoming established 
than a poorly fitted tooth in your mouth. The reasons for this are the same 
emotional evaluations which occur in poetry: a bad line, a good line. . 


Graduation of designer work according to degree of complexity is common to all 
norms. Having adopted a unit, it may be established, for example, that the 
complexity of a certain assembly or mechanism reduced to this unit is a 
certain number. Of what? Units, of course. Which units? Those very ones, 
to which it was reduced. 


It is no easier with every passing hour. 


Take a meatgrinder as an example. Let us suppose, that according to the 
technical complexity of articles, it belongs to the third category. Let us 
say, for example, that it takes one person 10 days or, as we usually say, 
10 man-hours to build a meat-grinder. Let us also take two other articles, 
for example, a vacuum cleaner and a nutcracker. The vacuum cleaner, let us 
assume, is twice as complicated as the meatgrinder while the nutcracker is 
twice as simple. It follows from this that to develop a vacuum cleaner 
takes 30 man-hours and a nutcracker only three. 


Everything, it seems is simple. But this is not the case at all. 


All tnis proportionality is justified when the genuine correlation of the 
complexities of the articles is obvious» but this is by no means always 
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clear even when there are no parallel and counter streams of work in their 

creation (but it does not happen that way) and when there are no unforeseen 
losses of work time for various types cf coordination (this is practically 

excluded), and much more. 


And then, what is a meatgrinder in comparision, let us say, with an airplane? 
And what is a nutcracker in comparision with a motor vehicle or a typewriter 
key? After all, there are millions of articles. And the degree of readiness 
for their creation, i.e., the accrued work time or the reserve, is also far 
from equal. 


Enumerating or even keeping track of all this in norms is about as easy as 
counting the stars. But everything must be build: the typewriter key, the 
nutcracker, and the motor vehicle. And all this has to be not only thought 
over, drawn,and documented, but also watched in production all its life. 
Some materials are withdrawn from production -- what should they be replaced 
with? An instrument has worn out -- what will the sizes of parts be? Some- 
thing is not moving, it is leaking somewhere -- drag a designer over there, 
let him figure it out. 


Do you want to be needed by everyone thousands of times a day? Become a 
designer. Without them, nothing can happen . 


Designers still have to teach, and study, and do everything we have already 
talked about: help someone, rescue someone, go somewhere, and draw, draw, 
draw . 


The Zhiguli 2101 is an exceptional machine, but a second and a third model, 
an eighth, a ninth, are already on the drawing boards -- how many more are 
needed? When will the end be? Never! We do not like to stop at something, 
even when it is very good. And we are doing the right thing. 


A telephone apparatus with a dial is out of date, let’s have one with push 
buttons. You already have one with push buttons? Out of date! Let's have 
one with a memory, with a loudspeaker, with a television . 


Do not stop, do not rest content -- such is man. And that is fine! He 
wants and has the right to live comfortably and nicely, where it is not 
expensive and there are no shortages. 


"What do they do there, those designers? What kind of television is this? 
To make it louder, you have to get ypto make it clearer -- you go over to it. 
I do not want to get up and go over to it, I want remote control, not rising 
from my chair, in my mind." 


And it is right that you want it, comrade, and not only in your mind: for 
this price the television could itself guess that, that you are tired of this 
program. 


We do not take offense at you, because after work we are the public like you. 
And we also want all of these things. 
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But someone has to master all these things. 


In the set work routine of the design buro, functions are determined in 
accordance with the staff schedule: somich for the foremen, so much for his 
subordinates, so much for everyone else, Moreover, the volumes of planning 
work are also determined. Even if approximate, with questionable assumptions, 
still they are determined. 


All right, for example, 20 people work in the buro: two foremen, ten subordin- 
ates, and eight technicians. Let us suppose the wage fund of the buro amounts to 
26,000 rubles a year. Not going into the details of economic calculations, 
let us agree that the volume of work which our buro is to perform will 
correspond to the wages which the developers should receive, i.e., 36,000 
rubles. Let us also suppose that two employees took vacations at their own 
expense to take care of their children while one was fired after having worked 
for a part of the fiscal year. Here we add on the savings in the wage fund 
owing to the short vacations with the administration's permission: for family 
circumstances, preparing for exams and others. Let us suppose that as a 
result of all this, the design buro did not use, let us say, 3,500 rubles. 
Will an amount of work worth this sum be taken away from the buro? No, of 
course not: the plan ought to be fulfilled in any case. Taking on the part 

of “temporary" workers is to one's disvadvantage. But after all the work 

is nevertheless done. In full, for the whole 36,000 rubles of the wage fund. 
Well then, the collective earned its 36,000 for the year. Someone substituted 
for someone else and took his functions on himself. But the important thing 
is that the work is done. 


Would it then not be logical to pay the wages of those missing to those who 
actually performed their work? Not all of it, just a part of it, but pay 
them? 


Otherwise it is reasonable to pose the question whether the ratio of the 
volume of work done, and the amount of wages which was to be paid for all 
the work, was selected correctly. If the work itself can be performed at 
the price of fewer expenditures, then why plan for excess? 


I repeat once again: to estimate the value of projected work with adequate 
precision is very difficult. Mistakes are inevitable. But in light of all 
this, once the capital for the subject is determined, shouldit not be paid 
to those who performed the work well and on schedule? 


What has been said here about the so-called combining of occupations is not 
a revelation: regulations have been in existence for a long time which 
permit supplemental payment for additional work, paid from savings in the 
wage fund; but I have not run across a planning organization where this 

is done. This is a shame; everyone could benefit. 


In the first place supplements to wages would be of a temporary nature, which 
would not create tne "habit" which inevitably accompanies any wage increase. 
In the second place, there would be no problems with searching for solutions 
to difficult situations when the number of workers is reduced for objective 
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reasons. Thirdly, trying to be recruited for substitute work, every employee 
would be more concerned with the quality of his own work, in order not to 
seem unable to"pull his own weight" and that of a comrade who is temporarily 
absent. 


And, finally, the manager of a planning buro would receive those very “levers" 
which might make it possible to influence the cuantity and quality of work 
within reasonable limits. 


As far as possible abuses are concerned, the misgivings on this account do 
not seem to me to be substantiated, inasmuch as this whole process is no 
more complicated to monitor that what is being done today. And this does 
not contradict the principle of “to each -- according to his labor" to the 
least degree. 


But the system of bonus incentives which exists today, to the general 
misfortune of all designers, does not stand up to any criticism; it absorbs 
into itself all the worst of both egalitarianism and indifference, and the 
Lord knows what else, but certainly, the worst that there is. 


Economists fight for extensive introduction of the contract brigade method. 
Most likely this method could become the property of the creawrs of new 
equipment in just this way. 


One way or another, the system of setting norms for planning-design work 
which exists today should be reviewed immediately. Because right now it 

Do you remember a fascinating animated cartoon in which a likeable boa 
constrictor wanted very much to know its exact length? Each of his friends 
proposed his own measure but the one from his feathered comrade proved to be 
best of all: the length of the boa constrictor was 38 parrots. 


It is exactly the same with us. 


Everything we have talked about in this narrative is our work-a-day world. 
Each day of the work-week is marked by research and accomplishments; forgive 
me for the elation of these words! 


I love my work very much. I hope this does not sound immodest, but seeing 
the concrete embodiment of your thoughts in stone, metal, and wood -- what- 
ever you wish -- that is happiness! 


Have I personally managed to accomplish a great deal in 20 years? Unfortunately, 
to count the good concepts in designs created by me, the fingers of one hand 
would suffice. Each one of them is all the more dear to me. Stacks of 

author's certificates -- that is only a small part of my creative life, but 

even all of them by no means represent the same value for the work. And we 

are not the only ones who flatter ourselves with the brilliance of showy 

regalia. The life of a designer is above all hard work, And still, esteemed 
reader, I invite you to tread this path. 
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There are rules for choosing solutions, but there are no rules for selecting 
these rules -- this is about us designers. "We went today to create vengeance 
in the utter fever of our humdrum life." This is also about us. We know the 
value of the exclamation "Eureka!" and we know the bitterness of failures. 
All these negative occurrences which you have read about here are no more 
than annoying rubbish beneath our feet. It makes it difficult to walk, but 


it cannot stop us. 


12,424 
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